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La prdacnto Invention concorne un proo«!idd ot 
un apparell pour appliquor un cnduit soua formo d'une mom- 
brane Ji una surface au moina d'un eubstrat. DanB d^n limitoo 
plus ^trcitea.la prdsente invention oonoome un prooddiS 
ot un appareil pour am^liorer la continuitd, I'aapoot at 
1 'uniformity dimenalonnellG do mlnooe onduita do mati^roo 
nhmirtnn h lirftu> fouau luiflquu CBH h&ti^rea eont appliqu.<eo 



Boua forme liqulde k des feuilles do mati&re aolido formnnt 
dea aubatrato. Comme exemple de oes mati&rea fomont deo 
substrata, on paut olter dea boltea k lait, deo boltee pour 
allmenta congeWa, divers papiora Icraft, au sulfite et 



orlBtal, doa stratlflde de olliiquant n-.it^li"uo'et de 
mrler, dc9 foulllcfl do r^alno aynthdtique Ic contrepla- 



LoPBqu'on Ice applique h 1 'c-nduisaije de certainea 
3ntl.>,r.8 aolldoa utUiad„a come aubetrat avoc de« llquldee 
vl3^ueux ohauda, oo^nno uno oir. fonduo, doa r^alnea eyntW- 

fonduea, «t doe ,ndlan^oa do oirea aveo <lea r^aliioa 
8ynth4,i,uoa (appel^oa d-une fagon g^n^rale maaaea fonduoa 
ohaudoa) lo plupart daa pro.easua d'endulsae. .otuellemcnt 
utniad., aont oarnotdrleds h dlvcra d«gr^a par un oortaln 
nocbro d.inoonv^nianto. Pnrml noa inconvenient a, on pent 
ci^vr uno pcrto ou una utllleatlon pe. doonomlque de la 
nv.l^ro d.endulaa^e. ane diminution do la aoaploaae du snb- 
.tra. suit, do Lendulsa^o .t 1 ■ iiVaptitudc de la 1«oh- 
nlrae d-cndulaa^c it arpll^uer avoo auc«^3 un endult oontinu 
ot 11330 qui eat exempt do fondillo.,enta. de piqurea ot de 
boursouflures, 

riusleura de oca Ineonv^nlenta ont 6U parUculli,. 
rom.r.t o^not^rlatlquea du proo^d^ dit "d ' endulaage an 
-i'ioau-., dnna lequel, on iTalt pa.3or la matifere ^ i,ra-,^ra 
a..o pollloule ou rldoau tombant du nlliau d'endulaage de 
tn,on ^ue ce dernle. attel^c la aurlTaca 4 d^oouvort do 1« 
metl.ro at a'y ddpoao aous forme d'une pellloule .i;«,o, 
roletlvoment unlfor^o. la matlfera d-endulaaBO an .xo^a q.l 
n'oat ^.a ddpoe^e aur la «atl6ro est raasombl^e dana un ' 
recipient r<<aepteur appropPld ot recyolie au ^olnt da • 
li^'nrr l,, riUn^ atiiuuiiUHul fn^ r^utnia^e. Dana 

bonaooup de ooa, aprfea avoir endult lo subetrat, on le 
r.frolait par inuneralon dana de l-aau frolde ou par un 
autre nu,yan ajproprx^ pou, duroir I'enduit et lul oonf^rar 
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un aspect brillant, et ensuite on le 8&ohd« 

Dans le brevet principal, la domandoresao a ddorlt 
un prooddd et un appareil quo l*on pout utllleor pour omiJ- 
liorer l»endult form^ eur un substrat solide on appllqunnt 
una oompoaition ohaude fondue au aubstrat. L» amilioration 
obtenue r^Ssida prinolpalement done la diminution do la 
quantity do la cjompooitlun d'enduioago ndoeeaalro pour 
ubtenir I'endult unlformo voulu exempt do d^fauts et dana 
I'dllniination doa d^fauta oomme doa plquroa, doo bullesi 
dea bouraouflurea, de I'onduit. Lo proo<5d4 ddorit dano lo 
brevet prlnolpal eat applloable en partiouller h doa 
onduita appliqu^a par le procoeaus d'enduionge on rldoau et 
oomprond d'une fo^on g^ndrole un ohaufra«a Initial do la 
matifere du aubstrat k enduire k uno temperature aufriaanto 
pour permottre do ddpcaer aar la majti^ro una oouoho unlfor- 
mo et llaae do la oompoaitlon d'ondjiieaKO voulue, pule 
I'applioatlon do la compoeition d^enduiaago liquids h un 
^tat exempt do ,^nz d*un o&t6 au molns do la matllrr«. 

Ln dercandorossc n d<Scouvcrt tnalntonant d^una fa9on 

surprenante, quo cuntrQirocont k oa aupposition prt5o<5donte> 

11 est Inutiloj de ohauffor prdalablcmcnt do nombroux t/poo 

do aubatrata aolldoa avant d»y appllqucr loa oompoaltiono 

d'onduiaa^io viaqueueue pr*Sf6r^ce, ooapronant uno oirc ot 
I 

uno r^olne aynth«tlque, afln d'obtcnlr des onduita aotls- 
faiaants rGlativorcc-nt oxompts d^, d<Jf<ttUto, Bien qu'un chauf- 
fage rr<<liniinnlre du substrat eoit eneoro on un stade 



Rvanxagw'ux et g<:-n<5ralefflent eouhaltablo du proo<5dd dana le 
oaa do iQ pluport d^^a typt^o do catlorcs fonoont lea oub- 
atruto, la dumundorusao a trouY<* quo dano lo oaa do noEt- 
broux typoa do mati^rua, I'ondult obtonu est proequo aueal 
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bon Sana etade da ohauffage pr^oLable que* 'lorsque le aub- 
etrat oat Initialertent pr^par(< pnr un ohauffage pp^llminal- 
rc, comme diorlt dena Ic brevet principal. 

Dana le oas de quelquea □a'Jiferoa de substrat therw 
mosenaibles, Xrhe peu ou pas do ohauffage prdalable peut 
Stro admia. Par oontre, aulvant I'oxpiJrlenoe de la demando- 
rosea, des matlferee denaea rola'tlvutnont zion porouseo oommo 
un oarton oyllndrlque fomant uno bolte k lalt et des 
Tatlirea analogues ndceaaltent un ohauffage prdalablo pour 
rerraettre d«y d^poser un enduit 'miform© et exempt de 
d^fauta, 

Le fait de pouvoir aupprlner le etade de prdohauf- 
fot^o du proo^d^ ddorit dona le brevet prlnolpal dane beau- 
ooup do oaa sane pour oela produlre d'onduit de qualltd 
lnf(;rlearo ou iRaooeptablo, oommo I'a drftercln^ la domando- 
resso, permet d'attelndrc un but Important de I'lnventlon, 
o'eet-^-dlre une diminution suppl<5rtiontalre du prlx da 
1* application d'un enduit lieee, uniforme et exempt de 
d<5fQUt0^ k dlvera types de eubstrata, 

Lq prdBente invontlon oo propoao on outro i [ 

- d'am^liorer d'uno fa^on g<Sn4rale lea endUlts qui 
pouvent atro appllquds h diverse a matliiroa de aubatrat lort^- 
■J iv: celj (.'3-ci 7.fr->ront a travora un rldoau tombant da la 
ftompoarltlon d'onduisago j 

- do fournir un proo^dd ot un apparoil pour appll- 
qurjp una polltoule lieae ot unlfonao d'une oompoaltlon 

rdslno thcirmoplnBtiquo h l»un uu I'outro ofttd ou aux deux. 
o6t*5a d'uTiO feulllo do matl^ro flbrouae ; 

- d'amdlloiv3r l»affi)Oot dos endulta oontonant uno 



olre et une r^alno aur doa matifercs flbrcusoa plnnoe en 
am^lorant la continuity et l'unlforEElt<5 diiLenslonnellc do 
uea cndults ; 

- d'am^lioror la souploaae d*uno rcatlfeiv ribroueo 
qui a 6t4 endulte avoo uno oomposition d'ondulaagtt ohaudo 
oontenant uno oiro ou un oorolymfer^c d'une oiro ot qui a 
aoumiao h un milieu do a^ohaijo pendant le duroiBseoacnt 
xaltirleur do I'endult \ 

- d*am4llorer la vl tease h laquelle on pout ondulro 
un papier pl^t avec dea oompoeitlona d'enduiango .nynnt une 
vlscoaltd et dea oompoaitiona chimlquea tr&a diver aa a ; 

- d'am^llorer I'adh^r^jnoe continue doa oompoaitiona 
d'enduiaage k dei mati^rca flbreusoa auxquelloo cllea oont 
appllqu^oa. 

On attaint lee buta indlquie, einal que d'autroa do 
la pr^aenta Invention! on utlliaant un prooddd d'enduloaejt* 
qui consletc d'une f a^on g^n^rale k onlovur ooneiblomont 
tout air ou autre gaz entrain^ ot non dlaeoua d'unc oompo- 
altion qoua fornie d'une rnaaaa fondue ohaudo qui dolt Stro 
appliqu^o & un aubctrat/colide ooua forme d'un enduit minoui 
puio k appllquer la oompoattion aoua formo d'uno maaoo fon- 
duo ohaude k l^dtat aenaiblemont exempt do gna d'un oSttS do 
la matifere. On applique l*enduit au aubatrat aoua forme 
d*une mlnoe pelllcule d^poe^e d'une fn^on sonoiblomont 
parallfele h In surface h enduiro et ocnalbloment en oontaot 
oontinu aveo ellc, Dana le oaa de la plupart doa mati^roe^ 
la matl^re eat do pr^fdronoe pr^oloblement ohauff^o avnnt 
!• applioatlon do la oomposition aoua forme d'uno maooo fon- 
due ohaude aeneiblement exempte de gaz, mals avoo doa noui— 
breujc typea do mati^rea, on pout obtenir un ondult 



Dfl tlafalsmt pour prntiquement toute npplioatlon sana un 

oh:iuffa^o priSalablc. Pour doj raioono qui ne aont psa 

ontlizrcciont oottprlJco, si im tel chauXfage priSolable n'eat 

pas ojffootuu, 11 oat diffiolle dans lo oaa do nombreux 

jjjpiera dpaio d'appllqu'-r das cndults ixniformea dee doux 

oftt^o do octte rtati^ro on utlllaant dea mdlan^^oa d'une olre 

ou parafflno d*5rivant du pt5trolo ot de copolym^ree r(5slneiix 

synth^tiquos, 

Le traltumunt du prdohauff age pr^5f<5r^ des divers 

« 

aubotrata varic quani h aon utilltd ct quant au de^<5 
nuqucl 11 afa<jllurc lea onduita appliques aux mati^roa. Bans 
lo oas dw orjrtaliies matl^ros, 11 est souhal table non eoule- 
ment do ohtuffor pr6alublamcnt la cati^»re avant I'applioa- 
tloa d'un ?romier endulti mala il cat enoorc trba eouhalta- 
blo e^^nuffer pr^Jnlablcmcnt la roati6re avant le ddpfit du 
sov<ond endult aur le c3ttf oppoed do la matl^ro par rapport 
k ctjlui ^ui priatintc le premier »;ndult» Aveo des matlferee 
de 06 type, lo aeoond ohauffaje pcraot d'obtenlr une bien 
xeilleoro idhdrcnoe at uno 4paiaeour pluo uxiifonno de 1' en- 
dult qui est nppllqu^ nu aeoond o2t^ do la oatlbre. Pane lo 
tsaa d*autrefi typcta de matiferoB, cn partlouller dea mati^rea 
rclativ^-rxnt ^paloeoa* \in aoul chnuffn._x prrfalablc qvant 
1* application du prexler endult suffit el I'on nppllqua le 
second cudult lEsrc^dlatetrent apr^s 1' application du preniier 
« adult, 

Lo d4^a2&^e de ia oompusitlon d'onduiaat;^ avant son 
xr^ 1 n i it-T fin h un n whntxfmi mt jjn a iyljtfif aaiMUM i SLu ii l i 

partioularittf ImpOrtantc de 1' invention, ^tant donn<5 que le 
gaz enprlBonntf r^dult d'une fa^on Icportanto l'<?paiaseur de 
I'en'^ult h I'endrolt dea bullca de gaz et provoque la 
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formation d© piquree darui I'anduit. Uno condition Importnn- 
te do la plupirt dee endulto oat la protootion de la mnti^- 
re do eubatrat cu dea produite empaquetda quu lo prodult 
onduit lanveloppo. Dona boauooup Oc caa, I'onduit prot'jotour 
doit constituor «an borrago offioaoo ou tranafort drjo guz. 
Lorsviue dee biaioe so trouvont dans 1 •onduit, oIIcb r^Sdul- 
flont acn dpalseeur ot lee propria t^e do barrQ^^o ompAohont 
le pQ3fiogo la vapour d'lm cnduit aont direotemont func- 
tion d.i l'<?pal3Qcur de I'enduit. Par oonotfauont, I'entr^ii^ 
nement d'un goz qui qq traduit par la rormatlon do hullc-a, 
do oreux ou de piqdMs est nuialblu pour lo3 propridtdo do 
barrage oapeohant le paasa^o do la vapour do I'uniuit, 
Ij'ontralnorieiit du ^^az poeo on particulicr un probl{,ci.j 
important lorjqu'on utilisa do a oonpoaltiona d'ondulo^ir:o 
trfea vlaqucusoe oonme dea radiances d'unrj eiro pammniquo 
et/ou laicrooriatalllne avoo dcs r<5sinu8 oynthdtlqueo oowpei- 
tiblcB, Seneibleascint la totalltd du gas? ontralniS non dla- 
Boua est e.nlev^ do la ooapooitlon d ' endulaa^o par lo pro- 
ousaus do reotifloatiun aoua vidd par uentrifui^atlon 
utllisd de prdfdronoo dans la pr^aonto Invontlun ot d^crlt 
oip-apr^s. La dooandoroaao a truuvd qu'on pout ddpooor dco 
onduita b^Liucuup plus niinffoo ot clua oxompta do ddrauta dcs 
oompccl";l'jnr t^bt^ vluqueuooo on utllloont oo r-rooosoua quo 
'-•eux qu^. ::»ouv-nt «tra obtcnuo loraqu'on ofrootuc un d/^f^nz-i- 
go aoine ofi'iofjeo ou nul do la oosrosltlon avrmt do I'up- 



pllquor au L^ubatrat. Alnaij. le di^c^zt\^ officao«i ooion In 
prdecntG Invontlon purmot d« r^allsor uno ^oonoclo Icpor- 
tanto doB rrala do aatl^ro on raloon doa endulto pluu s.li^ 
oca qui pouYont fttro obtenua d'un.j fagon eatlefalofintc . Kn 
outre, loraqu'on dolt appllquor dc3 coaFoaitlono d'ondulori;^ 
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tr&B via^ueuaea & dee temp^atureB Benolblement basses oil 
ralaon de la nature thena^^eenalble du aubatrat, le d^gaaa- 
eje tcl la'il est affectum dana la pr^aonto invention peraet 
d'utUlsor oes oomposltiona visqueusoB pour oertainee 
applloatlona d'endulaage dane leaquclleg 11 n»a pas 4±4 
poa3lbl«j de lee utlllaer ^usqu'lol. 

Avco do nombroux typos de matl^roa -ibreusoe, ua 
pr^oha-offage dea matler.3 a l'iiioonY(^nient de r^duire la 
souplosse do la matlfero par suite de la d^shydratatlon ou 
d'uno diminution Inportanto dc aa tenour en huralditd. Mfime 
^jana avoir reooura au pr^ ohauff a^-o , la fait do mettre la 
r=ntl^jro au oontaot de la ooopoaitlon d'endulaage ohaude k 
tond^-incs ?i Gnlev«r I'hunidltd de la motlfero. Alnal, en 
S^n^ral, plua la temperature h laquulle la mntiJ^ro cot pr<J^ 
alnble=.nt chauff^e eat 4l.y6o, piua le problfemo posd par 
la ilainatlon de l»hualditd cot important ot plua la dlml- 
mtion do la aoupleaso de la mati-^ro oet prunono<So. Dar.e un 
'on oaa uueloun<iuo dano loquel la aoupleaao do ia matlfero 
onduito oonatltu« unc oaractdrlatlquo ioportante, il oat 
P.- cor.a4qu.nt pr^f<5rablo dn aupprlaor le ohRu«a,;o prdola- 
K<:, Von pout obtcnlr doa ondulta satlofnlannta sane un 
-.'.1 prl-.-h^juffaeo. Vnr oentro, loraqu'^^ prd-ohauf faga ost 
...^a uvuhaltable ou n<ioo.aalro. pr^aonto invention envi- 
^Avi-oaidirior I'ataooph^ro dana laquollo 1q nutlbro oet 
lniti.:L->a'-.nt prd-oha'aird- of in d'cmpfiohor une diminution 
ult<?rj.rin dR u tnnmir nn humtiuf u> mio I'Uauu.lun do ik 
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L'..pp«r„ll „vc,e on met en o.:uvto uno forme 

do rrfnllaatlon do la pr/.o.nte invention oomprend un diapo- 
aitif d'endulantje «n rld-nu qui ,..ut fltro d'un typ« olaaal- 
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Vxe et aul fonotlonna pour fuumlr une rollioulo 'ou un 
rldew rcfoul^ vers lo bns ou tocbmit do la cocponltlon 
d'endulsnge ; un transports ur ou ur. moyon pour d^plnoor In 
matl6r« k travera le rldeau toaVant do l.i eocrosition dV-r^ 
dulaatjo J -one c»jnduite your rnasoctlor at rooyolor vo.ra lo 
dlapualtlf d'or.dui3a^-o on rldoau In uonpoeltion d«oudulo.-it;o 
en exoks ^ul n'oot paa dJF08,$o sur la natiiro ^ ondulPM, 
alnal rae touto sonroaition d'ondulas^o d'nppolnt ou a,1ou- 
t^s 3pr?"9-;ou? cul reut 5tro a,1o«t^e d^no I'lnotnllntlon, 
-St un T.ov^^" -ispceiS k le oondulU> pour enlevor Ico e:ia r.on 
diaeous -.-t :r-tr.-.in«53 do l.i oompositlor. d'enrtuleag.' nu oours 
do son r.vt!yclG-j5 -rara le dlopoeltif d'ondulsn^o on rldunu, 
Una pp.i'-iyala-it<< iaportimto d'ur.o foraio do rJnlientton 
rr^i^rdo dc- I'npperoll utilio4 pour ia nlao en oeu\To do 
l'lnven-.ior. 33* lo type ?urtloijilior d'apporoU ou do dlopo- 
altif qui =3?-=; -^-llla^ do pr^rdrenco rour cnlovur cu oxtrMl.- 
ro les ^!-^rp.-lr:(5£3 non dlaaous d« In oomrosltlon d»onAu.i- 
anjre. L' nr,T>-r-j<i do ddgazotjo oomp^nd un noyon pour ..Hnlt.r 
1q woi2p>.>3itioi: 'I'caduianije eouu forrae d'une mlnoo t^jIIIoiULo 
tout en j-'c^ltur^t, ot un moyon pour nppllquer A 1q nlnno 
pelliouia u£it(^c uuG preaoiwn Infdrleui-o h la yreooion 
atmosrh(5ri;uo ou im vi&o do fajon h onlcvor tout gar, 
entraJr-d r.or. diosoas que pout oontenlr la oonpoeltlon. 

11 Qtt encore aouhsltable d'lneorporor dona l«nppn- 
roil utilis,? pour I3 raise on oeuvre de 1' Invention un mo>cn 
d'humldiflo«ition pour ajoutor une quantity auffla^jnto d'hu- 



midltfi k la motifero k endulre afin d'emp^oher uno d^ohydrn- 
tation oxoeaaive do la matl&ro et d'^viter do rondro luo 
XitroB fragilea un oaa oh. 1« matifere oet pr^ohauffdo avjuit 
IMpplloation do I'onduit, Vn autre dldtnont avantagoux qui 
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»:8t rrdvu de pr4«r«noe dane I'appax^n ^.aV'uA* moyen de 

ta^'.' la uatiiro avant 1 'applioatior. dr la conpoaition d'er^. 

duiaa^c A aon .ooond oOti. L' inot^llatlon oonprend 4galo- 

ttont l'4qulpo=ent auxlll«lr. habltuel olaoal.u. qui eat 
^itiliB^. -R lanool.iUon ,vuo loa tr.Rchinee d'enduiaage en 

ridcn ;. cxlBtanu-a rour Talro m.Qrir leo undulta appliquda 
la 3u:i.-..-..-, .,ocmo un b^in d'unu, -0^:0 ohuto d'eau, de l«9ir 
:?roid aiy: .lurfnco Oroide pour rufroldlr la natil.re 
c>n«ult..> ,t or. dlopoaitif Hppruprii pour cniuvor I'oau en 

d:. .oe surfacao au .qs oi 1.. n:atl6rc cndulte oat mlae 
..r. .or.--v ..vo,o l-e^u ^_ d.e fins d. rr,froldi«ec-aent, D'au- 
•i:r>e -i-nt:..::oe ot oarn.t.irlsti.vxe i-. I'lnvenMcn reasorl;!- 
-•0:- rc -1=30- rip ticn jui va a-ilvi-c i'r»iu< cn rog^rd du 

I'ie-airc 1 .St .,n joh^.T.r. A-, oiroulatiun -.lui aontro 
Ic -;ra.v.T do la .=atiiro u aadulr-: travera 1'appaiv.ll uti- 
lise povr la r.i8e en oou'/r, do 1' invention ainsl que la 
trai-i-. i^Jooulo:.^„t do la .or.rosi-,ion d'ondma.^a qui oat 
utiai3<:c pour la cieo en ^^...uvro ,!c 1 invent Ion ; 

I1 :.'i,-uro 2 oat uro ooupo -,530a aoh^mntiquc d'un 
snrorc-il ,1c e^gr,z'aGC d'un type pr^fdr^! utllla.< dana la miae 
on oeuYj>v> du procSd^ do 1 ' ir.vcntion. 

i.u l^but du 'procid6 do 1' invention, la oatlftre k 
.onduiro pout 6tro habituclle^.nt 30u:.iao fao..lt«tlvement h 
un rx^^cha-arrn^'^ par un dloroaitl^f do ohauffa^o approrrl4 



?i oour..t -air ^orod qui 3at au-la,„m.nt gr.ndc pour oon- 
tanlr dea matl6roa d« dlmenaion quolconque qu'li peut 6tra 
aouhaitable d'endulre, ^.i n j^na liu,it^ 




k one telle ^tuve* On peut dgalomont^utdifs'or'&oa rouloaux 
ohauM^B ou doa ^Itoonts do ohauffago k ruyoncAnfrn-roueoB, 
1r dur^o pendant lequello la matl&ro cat do prdfcrorwo 
ohauffie, et la temperature h laqucllo olle oat ohouffdiJ, 
d^pexident du type ou do la compoaltlon do la matlbra h 
endulTO, de la corapoeition d'onduiaagu partioull6ro qui 
dolt y fitro appliqu^O; ot done uno uortolno muouro do 
I'^palsBeur do la matibro. 

Dans Ic cas de I'enduiaagG de aubetrato qui oont on 
matl^rc fibreuee, oomm^ du papier "kraft", «u oulflto ot du 
papier oristalr doa cartono, etc,, la teohnlque do pr<?- 
chauffagB; Icrsou'on I'utiliee, qvoo I'applloatlun do la 
oompoeition i ■ enduis'i^o ohaudc ot lo ai^ohnga ultdriour rin 
la matifcre ^tnclur'. ia, cat toua tondcLiou h rdduiro 3(Jvftr'ifr.ont 
la ti2iiea:c an :rx^•^idit^ de la ciotlero ^ibrouao, on provoqurzn-'; 
un© didlnutior. io souplesso et on 1q mndant oosciz frn- 
gile. Paz' conrjrSi^uont/ 11 eat eouh'^ltable do ne ohauffor 
pr(5alablencrit In r^«iti^ra quo lorsnuo ocla cat n<5cG3anlro 
pour obtonir \v,i enduit flni nynn-. la quality et la mjnceur 
vouluua, II G'^^st nvt^rd quo dMjLno tn<}Ln g<*n6ralo la oou- 
ploaaa de la i-atiJjro nat affeat<5c d'un'j fovon plua nuiolblo 
par doa toinpc'r*\turca ^lev^ca quo p^iT ur:n aut^iiontatlon dt; la 
durdo do la p*3riolo de uhauffage. Pcur ^vltor oca portoo 
d'huaidit(>, la >rt5oonto invontlon propooc do pr^volr eor*^ 
Jolntement r'iispoaltif dc ohauffR^o 2.0 prdvn pour pr^- 
chauf for Initialencnt la cati^ro, on diopoaitif d'huaidifi- 
uutiuu uppiui-liiJ LI 'lui, uuufl sa lof±ii ia i^iue ainplor 
oonalotur aicyluDcnt on un rdoiplont d*uau qui oot placd 
dajja uno 4tuvu» Pondant lo ahauCfat^g do la oatibro, I'huxl- 
dit^ ou la vapcur d'ouu fuurnlt par lo diapoaitlf d'huKldl-- 



floatlon 12 a tondanoe & oomp^nscr la quantity d'humldltd 
<5o la motl^pc qui autrement eorait perdue par le ohauffage 
eimultan^ ou ult^pieur, 

Jx parttr du diaposltif de uhauffage 10, la natt&re 
eat tranaportSe par le tranaportcur 14 qui eat repr^eont^ 
soh^matlquoDoont bop lo dosain sous una ran^^e d'il^mcnta de 
ohauffstje h rayons Inf ra-rouga a 15 vara un diaposltif d^ei>- 
QUlsage en rldeau d»un type clasciiuc, comme un enduleour 
en rldeeu de Stelnemann, reprdsent^ par lo numdro de r<Sf($- 
re::cc' 16. La ranges dee 4l4iiLents do chauffage aux rayons 
inTri-rougee 15 est dispoaie d'unc fc^on appropride au-dos- 
f:up -iu *^:?an3porteur 14 ot peut Ctrc 'J:^ili^do poiir un ohauf- 
fciiyj 2Ui;pl<J:s3ntalrG uu ocmplwrneiitairc de cortiaina l;ypoe de 
naliior^jB do la fagon ddoi'lto ol-aprfea» 

dispoaltlf d'ondulaage on ridoau 16, coraao prd- 
c*5'lcrrn!ont 4*?cTlt| jTournit un rldeau tloooendant de la oompo- 
eltion 'Vona^jlsaGG oul so d<5place dfliis xin plan vertical 
s'C'tendant d'une faijon sc-nalblemcint porpendiouloire rxu plan 
rlrxns lo^juel la mutl^rr^j h ondulr^i so ddplace. Lo rldeau do 
{Letitr'j d*yndul8agc q habituolloLi»rnt un« plus tcrcmdo lar- 
^♦iur d:»na lo sons transvoraaL njxci la matlfert* qui doit pas- 
ser h trayero lui, du surto rju^un^-i partic do la oompositlon 
d'onduls^^ige p/isso h o6t'5 do la T.ntl?irc ot tombo dnne un 
r<?olpl'-nt oolleoteur ou r/'copteur (non reprtfaentd) , I^dna 
une formo dc realisation prc^-fdr^e do 1' Invention, In oompo- 
oitlon d'ondulo-^i^ on cxo^;o ^^ul out rnwn^.f^v ^] /^nn^ ^ 
r<5oipl'jnt r<Soopteur s'^aoulo par pocjoiitour dano un rdser- 
vulr inturtii/jdlalro 17, Le nivoau du llquidci do la oonpool- 
tion I'oxiduloai^o oontenuo dans le rdoorvolr IntoTOddlalr^ 
17 pout ^tro vAf(L6 par un dlnpooitif approprl^ de T6f^Hi^ 
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du niveau du liqulde, qui peut cotprt^drO Mf.b *^arihe de ooq- 
mande 18. La vamio de oocnmda 16 oat dtapoa^o dans uno 
oondulto 19 iiui sort h tranoportor la ooxpooitlon d*ondul- 
aago du r4ser\'olr intorc^dlalra un dlepoalttf de dc^^asa^ 
20. 

Le dlapoaltlf do d^gaznge 20 peut 5trc d'un typo 
appropriu queloonque d'appnrell do dy^^nzat^o d'un llqutdo, 
maia d(3 prei!c5ronce 11 s^a^jlt d'un onsecblo oontrtfug^.! ?t 
rids corzie celul vcndu sous la mariiue d^poado "Ycraator" 
pat' la '»:orr-vll alaohlno Company Ino*",do Springfield, Novr 
Joxsey. La :!Crintruo "ion ot lo f onotionnocont do I'apparoil 
con^rij^.i.jo t ^r':Ao '-Vcrsatcr" sont l^lcn oonnua doa op\5oia- 
liatoS; ^:..v' 'J .1 a ei"^ repro3ont(5 d'uno facon asaez ctoht.^'na- 
tiqu3 iT.-v 'Vi jure 2, afin do pomottre dc nieux conpn>n- 
di'e la ^ c:: :.-at le dtSi^a2,^.t.;e eat effootud do pr^r<5ivno(j» 
dana 2.M : : ^<iu^Tc dc^ la prdecnto invention, 

-Ti.Girosi »:if de d^gazage 20 corsmo ropri$3ent^$ aux 
la xlgti:-: :< •^ijrr.rrond un riSaorvoli* ou oharabro fom6 21 fiui 
nflt i*cl-.' J --■a:'' ur.o conduitc 22 h >an onarimblc ?i vide 23, 
L»en3cr!. ',0 -"iCe 23 appliquu alnai un vido h In ohainbi-o 21 
noux' y ■ ' ri r.L'.3 53ion bien nu-doaacus do la preneion 
aiaoar.:. ... ' '^^^ conduitc 19 pdn&tr^ dans la ohnmbru 21 c 

DO tam.n: . v; re.'itrc tie (^jtto durnl'bru aoue forma d'un 
aaaaau l -mio dixfueaur dvaod 24j.4Ui rdpartit In oompo- 
nltiCii - aau'.LoQge aur »xno ^jrando j^urfauo au-dosaouo do 
l*anncii.; diJ^j useur, Un arbro rotatlf oommondd 25 pdnfetro 
dang la chz:r:ovo ZL et B*<5tond k try jvoro un pallor appropri<^t 
altud dans la parol do la ohambro 21 et porto h oon oxtri^- 
mitd sltii'^G ^ l*lntdriour do la oliatnbre une ouvette oontri- 
fuc^ 26 » Cctte derxxl6re prdsente un fond de forme oonoavo 



q}xt oat rooourb^ eur lui n:8mo lo lon^ do ooa bords p4rlph4- 
r»iauotient extornoe pour foinor un oouvcrole et un fond 
oolldnlroa pour la ouvetto. A nuouro que la corapoeltlon 
^1 Vn-iulmc^ chnude est dtalde xutq I'oxtdrleur h partlr de 
l»nnno-iu dlffuocur 2>, ellc oet ddpoodo eur le fond de la 
uuvuttc uL-ntrlfuge 26 iiui cat miatt en rotation ^ grande 
vitoooo par I'arbro 25, La ooaposltlon d'enduiaat^o eot 
oinci (Stal^o eoxio fomo d'^jno mi.'^cc rolllcule af^itde qui 
oot sounloQ au vide on^-endrij dans Ic rdaorvoii- 21. A mcsure 
jue It oonpooition est ddplaodo vera l'ext6ricur eur lo 
L-,TTOtto oorlrifutre 25 par la force oontrifuge, olla s'aocu- 
r,uL- riiri3 IMnglo forn<« par la partis? rabattue forraant le 
-ou7C:-<av la ouvfjtte oentrifugc, L' ao cumulation do la 

d'onduisaoG doiis ;;«t an^lc poriaet de l^onlovQr 
0\ IiVcponitif do ddt-azui^o 20 sous 1' action do la ferae oen- 
t;i?iLi!!u^o ^ 

Mnal, on faiaant paasef one oonduito 27 h travers 
1^1 -inrot f^o la ohambrc 21 ot dans 1' angle do la pdrlph^rie 
-rr.c-" ;o 1.1 duvottc oGntrifuge 26, la ooirpoeition d'en- 
crvl^arV^ ':c'juaul^c ect eraou^c ooua I'influanco do la force 
i o::-.^-Uv i;y '^^^^^-^J rdacrvoir prinoip.-il 26 rdeervd i\ In 
''Jcf^.rc rontiuc' ohaudo. II o'agit eimFloaiont d'un reservoir 
viir.aft-^ v?u'jr Ic ooaposition d'endulso^o, qui cert k nainte- 

^C;n?OGltlon & tenp^ral:u>H? vculue avnnt de la 
:?3yolcr dana lea diopoaltifs d'^n^uleage en rideau. La 
fcurniture do la oompoaition d'endulsago ehaudc du rdsoxw 
voir 28 r^Aix c^i ^T^.-^R^ i o^^.,^ .^^ ^p i ^ i y, ,, , , mujmi 

do r^onpeo 29. 

Attendu qu«il oat tr&a souvent aouhaitaUe d'endui- 
ro lo sooond oStd de la feums do mati&re fibrouea aVoo la 



oocpoeition d'enduleago, do m8mo que son promler o8t^, on 
pcut pr^vo^.-- ur. seoond dispooltlf 30 d'enduleago on ridoau 
ot on pout Ic iTiCttrc en oommunioatlon avuo lo pxHjmior dio- 
pooitil d'enduiuage 16 au moyen d»un transportour 32. Dana 
cerbaina o^a, iJL est souhaitable do prdvotr un ohauffo^o 
i3appl4a3 vcr.^vo do la mati^re apria ^mq lo promlor ondutt 
lui ett u'.o f.pfiiqu^ Gt avant 1» opplloatlon da aooond 
enduit. r-'^.^.a but.- xina aeoondc run^do d'dltfmcnto da 
chauffairo i r-yono infra- rouges 3' oot int©ronl<!o cntro lo 
r.romler ! f :'o?li:itr 16 d'enduleoijc cn rldeau et lo oooond 
diopo'^l't:-: : *':! c!uloase 30 cn rldaau. On pout dgoloiDont utl- 
liser ' ^.jvt. apr^oprldo poar fournir lo chnuffa^^i aup- 
p:.<*cieuv^?':::*v r.i.aoenaira. >:tanl; donnd ou'll oat <5vidor.nont 
rL^^ceaaa:/:: 1: ^i JMrner la natlJjro our lo transportour 32 
uvoiit >'U'."1I-: sous le necondo rang^o >r d^^Slf^rx-nta do 

ohauf^at-^ \ -'/cr.o infra-rouG'os avant qu'ollo n'cntre 
cinno Ic cv'.iv :.lr;ro5itlf 30 d'nr.duloage on ri'l^au, on r-^*^- 
YOit u:-: ^:;-:>ropric (non ro?r*ic2nt<5) pc»ir rotournoif* l^i 

na'^i^r--^ ^'Cjlv o.f:^'octU'jr r^-tournrtinont. Bion qu*on pule- 
£0 l-a-:.: ?tu-r :nan-clloiZcn1i.. on pout utlllsor -on r-oym 
uivSoonlvuc v: -r^,;--?!^^ -'un ^pe luulconquo pour ofrvoVx'jr lu 

Jv-v- - V 3oconr. dia^JOBltir 30 d'ondulo^^^o on 
rideau. - 1^ -otilrrL paaoc do nou^'♦^au ?1 travx-ro unc pelllan- 
lo ou rlcvnv tcnibr.nt do la ooapoottlon d*«nduiaai^ ct 
iwtfui; u.i uu.^ K^jmi iSU n i l rrii i y i irnb-^ i Ti<"lt htiI 
fomc d'uno ratlL-r^i d*Gnduiaae,-e oxosipto da gaz, A pirtlr du 
second dlopusJ.tjjf 30 d'ondulsa^o on ridoau, la cati?!ro qui 
oBt matntonant ondulta doe doux o6t^8 pout poBuor h tr%\-oro 
un diapoflltif do rorroldlsaecont 3^ pour rofroldlr la 



Tnatl^re pour fixer ou durolr 1^ oonposltlon d'endulsage. 
Si <5i3poaitlf de refroidlosomcnt eat un b^ln d*eau, la 
u;<iti6re paosc k travore un dlapoalttf da a^ohage approprl^ 
38. 

Loa atados utHls^a dana le proo^d6 de la pr^aento 

« 

Invention ont <Jt6 ddarita d'uno fe9oii g^n^rale <Stant donn^ 
qu'IZ n'aat pas poeeltle de fixer dee 11ml tea prdoiseo 
G\:r:nx h In ceoura d/ans laquello Icp natlferea pauvont 6tVB 
pr'^al able dent ohnuffdoe ot qurint k In quontlttS d'humidltd 
qui fcst avantageuactcont fournle h In matl^r<i par l*utlllea- 
ticn da diapoaitif d'hu;nidlf ioatior. 12, loroqu'on utilleo 
\vi pru-^,hauf£atio daaa lo proo'Sdi'j de 1- Invention, II fnut 
riv^^r v^^apts d'un certain nofibrc de variables puuz' ddteml- 
iv:r ::iCilleuro teiap'Srat'orc do pr^ohauf f aga \ uti-liaei* 

nr. cae dorm^ qucslconqua, o 1; r^co variable o dv^termlnent 
L'i. an .,ir,ii:^fTr72 doit it.^o utllicd .y.x non dane Ic oao de 

intioro. Pnr oxernplOf d'uru-; np.tlfere par- 

^l*;-:.*-; puur Ifi uoiapoaition -^I'er-iuiaptge qui doi1; 3tre 
5 Icy diiasr*3ior;5 •^doa^S-'jriuivrS de la nati^jre ^ 
' la viocoslto j* la j-'^pc^l iton rthialquo do l*or>- 
va:.!-^. Jul P'U-it 5tro utilia4s la porcsiltd ot la doneitd do 

. . -v-l-ort ou 3ub3trpt jtlllsd o^: l^nnplicJi-i'^-''- finale qui 
^■•2': ^rrj'icaij'5o pour Ir* r.riti^jre c-nduit«> oonotltuont deo 
--rjz^ii:b:.'^jj dont 11 fnut vonir c;oap -c pour d(?^«jrmlner si un 
pr^;chaui!f age de la Mtlfire cat niJcoaoalrc ou non, ot ai on 
'iii JliiOiia^JJl''iiL'i J-M Lum^JUiu-iU'u iuuuLsIio lu piiS" 
ohauffQfjU ost offQotu(5. II pout fctro 4tabli d'uno fagon 
^^un/5rulo, lorai^^u^un prdohaof f ago oat utllle^ dana lo but 
d'oapftohor I'aooumulatlon doo gaz dana la fouillo do oub- 
atrat ou aur aa aurfaoo dn fagon h ivitor la formation do 



bulla ©I de plqftrcB et de bour9olfllts:s'dlil& T'efidutt, <iuo 
le dcgr4 de pr^ohauf^aoO eat tol ^uc oes gaz ou bion ec 
dllatent dnr.s crs plus j^ando ncaurc ^uo Icro-^ue I'cnduit 
aoua foTOc c'or.: r.'issc fondue ohaude est appllqu^l » cu nu 
molna dsns ur.c -noourc telle quo 3*11 se prodult uno dllnt;\- , 
tloa eupTlcnont-^irc du gaz entrnlnt.S sotto dllntntlor. 2\e 
fait pat' -■lO.^tjr ou :i*nffeote paa nutrv'ttont d^une fnyon 
laporta::":- 1: JGricterlatljuea dl-unlfomltd do l*onduit. 

Iwr^:.. ji'. u1;iltso ur* prt^ohauff at;G pour aa^llorc?r Isx 
llaiaon :.r* 1: cubs-^rat at i'anduitf la dogr<$ do prd- 
ehauffa^-: -^c . : 'l rue 1q chalou:? r.c la surfaeo io Iv, niatit- 
ro k oncV;.l; .-' ^ :*risanto pour rontrnindre I'endui-:; :^ 

rectei* Iv.e lon^jteciy^s I'.'ivcrioer slnci '^r^ nou^llr- 

ge pluy \-- .i.-:; .^'^ ::>Iuo impcrto^n,; lu eubstrnt h un clot'.vv 
n^ueaaai-v Enti^l'atre t.ux ccndillona de 1^ nppllaa*tion 

finale u,ir-ior.^'.'-3 puur In izai.l^ro cr.duito. 

.r^r^ains caa, tl C2v oouiiai table do chmiffor 
pr^ala>jl-^ '^'^-i ::.a ':i6rc av^-jnt c*o d^r^ecr la compoaition 
d^enduli?^:;^ - :t v-^hsoun de sao cul:(5o une tcmp<5rntiu*c p/al 
e'approcihi ov. rk^ne ddpnaoo Z.o teinp(5rnturo de In ootn posit io:". 
d*ondul.^--wc ^^,r.\idet \ y appliciuor. I>^n3 lo oaa de nombrx'Ux j:/- 
rj0f. <fe ^r-.ti vr: ^ i^rounen nlui: -^^Mlr o;tt, 000 matl^ivjci pou- 
vent 6 t2:*o fr^'^yai:-:i:iicnt 2iunlos d*onduite unlfoivioa (ft lloauo 
Bans qu*ll coio ndcoaaalrc do chauffer prdalablemont I'ri^ 
duit aiiwxe I'upplioatlon d"'an ondult h Bon proralop o6td o\ 



oppOB^a H ecnblo v^UG dana lo one dee matibroo pluo mlnooo 
ou fflOln?» volumlneuoea, la ohaleur d'un ohnuffago quoloonquo 
de la matiSre qui est offeotu^ avant 1' applioatlon du pru« 
mler enduit puut 6tre plua faoHanient porduo par royonnomont 
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ttt conduotlon quu dane 1^ caa deo matlirea plus ^palaaea et 
plus voluolncuaua, ae aortc ^u'^r. i^.^Lo gdn^rale un chauf- 
^Q^3 aunpidmontalra qu coure do la p<<rlode l-item^dlalrs 
cr.tro i'appliaatlon doe proni^r c,t saoond ondulta oet plus 
?oul:altable dwa le eas doa nati&roa plus aincca ^ue dana 
Ic cas lea natl^roo voluclnouaca ou plus ipalaees, 

■)nn3 1c eqa do ccrtnlnes aatli-rea, I'utlllsqtlon 
d- inc & teapdraturc aonatnnte, conjolntj^ncnt ^ -or. 

i.-- oar rayons inf-c-rout'ea; fournlt ie aoHlauP taoda 

■Ir. ^-.k-nrofrat,^ da la at.tl-'iro. iDans oas, c.ui ooncerne 
;i^bi-;u-::-.:.c-ont lee natl&rcs ?lue aiucGs ou m:;ins volualrwu- 
L- :oniblo oue Is sheuffa^e >ti r.oyon d'uns ^^uva eeule- 
: r.; ;:our-ilt pee la oh.-lcur r.dosssBli'o & 1<. ourf-co dg 

: r.fi-:..b-V; de aorte qu'on n'ob-;l*in-S -na uns lionr.e aflh^rerw 
=c: 5-,. i^-ic -bonne continuity dnne les endulte appliquda 4 la 

application do Ic priaoato Invention pour fournir 
do "-.eoi-u^a onduite aur diffdrcnta t;ypca de aaxi^rea foi^ 
aci'. 3ubBtrat8 oat llluatrde per lea oxomploa auivante. 
?.ior ,,,^-,.1 puiaao utilieer d'autroa conpositiona aoua fojiao 
do -iZEi-.e Conduce chaudea, la ooaposition d'^nduiaoso uti- 
l:.s6c un 3i<annge d'ur.o slro parr.ff inique et/ou d'une 
jJrc- aiv;ooriatalline aveo an ocpolj'm6re d'dthylbne at 
d'ucvitate de vinyle, Le copolyraferc oontient cn g^ndral de 
10 i\ 40 ^ on poida d« acetate d a -nr.ylo, at on peut oommod^ 
xv, i^veparor en oopolyndrlaar.t -xn melange d'^thyl^no et 
d'aodtate de vinyls en pr^aorse d'un oatalyaeur g^n^ratour 
do radisaux libra B, par oxemple 1 ' hydroperoxydo de butyle 
tyrtlalre, dana un r^aoteur apppoprl^ sous una pre salon 
comprise entre 1.050 et 2.100 kg/ca2 et & une temperature 



oomprlee entre 150 «t SSCO envlPonV L'liidloe'V l.^tat foiv- 
du daa oopolyu^Poa d'^thyldao et d'ao^tato do vlivlo qui 
aont utliea dana lea si^laa^sea da olrea paraMlniquoe utlll- 
a^a poor anduira oertalnea motlAroa flbruuBoa forrnant doe 
aubatrate oet y^uprla antra 1 ot 500 anvlpon, do prdf^rono.. 
ontru 3 ei; 3OO anvlron. Oca Indloaa & ii^tat foniu aont 
<l6tcrnirJc 1« ns^thoda d'eeeal AS'IM JV1238-571'. sent 
exprlfflda c^n ^rsaL-noa du conolynftK qui puuvunt CtPu nrcoo.^o 
traverc in urlJice noraal an 10 ainutaa A lOO-C au r^^yun 
d«ur. pl.r:.a .o.^ont a60 ^Qna«C8. r^B oumpoaltiona do ..opo- 
iyairo? i^^-hj-ixne at d'ao^tata do vlnyle at no oiro ^iJl 
pouvont ^ utll:.sdos d,ns 1« nice on oouvro dc 1q f r.iao:>- 
te invGnv- ?n -0.1- ^iyrlouc-cnt celiea qui eontlc.mont ^r, «c 
4 30 p5i-i«s f.e oli-c 9- de fa^oa oorrvopondnntu do 20 VO 
partioc -environ du aopolym&ro. 

"ir. -.Sn^ral, .ja peut utillaor uJio eoiapusltlon .luol- 
ounqu« .-^u.i Torii^e d'une L-iaose f^nduo ohaado drna la =100 ..r. 
oeuvre dc Invontion, pour autont quo Icraqu'on utilloo 
imo noohJno d'ondulfiagc: ridoau pour forcer rldo.iu 
toobont, leo o«ru«t<5rt3tlquoe d • rfcoul^>Ront riuldo do la 
oompoeit:.on pcmottant dc I, ponpor h trn-A-Ta 1, Uto d'.,L 
dulBHgc :\ >m .1,<blt sumo«nt pour n^aintonlr la rldenu. On 
doit aouUenor quo Ic atadc- du ddgnza^v du proo.^dd oot tr^i. 
effloaua ..t a uno iaportanoo prioordlala pour 1' application 
do bona ondul ta dana lo pan A. . , ^ 



Boua rorcG d'uno naoso f^nduo ohaudo ^ut prde-into ur^ -no- 
oosiU d'au dolna 3OO ope h doa toopdraturoa d'^u aolna 
ligoc. Oortnlnoe oompoaltlone nc pouwnt pno «tro utllla<5r,o 
poup l«8 procoaaua d«endul8»»5e on rldcnu h solne d'offoc 
tuor uft d^^aen^ rlgouroux du tyro dJc-rlt pnr 1, pr^a«nto 
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lAventlen, 

n est blon entendu que I'-xproaslon "ooiapoBltlon 
^:Ki3 rorM a-une a^sse oh^ude" atUlaie d^na la pr^aento 
■h-.z^ni. sat d^flnie de la fajon uouraacor.t adnlae oommo 
Jwu=r.;-.'.ant uo milanijo dc giros dirlvoat du p^trole avoo des 
r. -r.-;£ .siudlfloatloa ooapatltlea avuc la olre dans loquol 
1: rourc3al:ago pond^ral do, I'a^cnx le codlfioation present 
• . : 3up^?ieur ^ 10 ^, D'o.utpos exaapiea de conpoaitlona 

*o-r.3 dc aaesea ohaudes son* dca a^lnnges de aire 
' • ---3ori3t».lllno st/ou p^rafflnlque ^vce Ice oopolynftrea 
^' -t-Vl'^ne .-S d'aorylat. d'^thylc, fjvcc doe copolyo6iva 
^'-:vr.in& d'aurylet3 d'leobutyie, aroo polydthylSne, 
- -. - Polylaobutylftiie, v/uo 1 ' ^iaylaeiluloao ot avao lea 
--'i.rop ia butadiene ot do atyrftna. 

Loo example- 8 eulvanta aont dcnn^o & titre llluetrft- 
-Ji- ui-la non llEitetlf dc 1» lnY«?ntlon. 

EXfeir.Dlf: 1 

'Jno oatlfero pour botte i inlt d'unc oonton/inoe de 
l^.U-o. d<5«uup^e & partlr d'un oarton oyllndrlquo at 
".y-at; -Uir. <paisoeur du 0,55 nm uuaetituo la niatidra utlll- 
•i.t-u, oompvaitlon d'ondula-iue utMla^e eat un n^langc 
-i- jio at d'un oopolyii:6ro cuaiprcsiiant i 

~0 J{ an polda d'un oopolymlro dM-fchylftna ot d'aod- 
t'.^• dc- vlnyle cont«nont do jO A 35 ^ polde d';»c^t«to do 
vlr.vlr, ot pfdaontnat un Indloe h I'dtat fondu oomprla antra 
r>n ..i :.n , rrlrj i i 



35 5i on polda d-, olro pnmf fmiquu (point do fualon 

30 > on puidB do olre mlorooplatalllno, 
5 on polde do poly^thylftno h baa polde mol4ou- 
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25 parties par aillloa d*\in Inhititeur d'oxydatlon. 
On plftoe la matl^rc ou carton dnna unc ^tuve malrv- 
tcnue h une tompdrature constante do 177^0 pendant doux 
minutes avant I'cnduiaage da pr^r.ier ootiS dans un nppnroll 
d'endaisfifot: on ridenu de istcinjcciann. ?ipr6a la duriSe do 
s^j^ur Indi'ia^o dans I'dtuve h tomperntaro oonstante, la 
ciati^re est d^plac^o h travors le dioposltif d'onduisnje on 
rldeaa sur un tr^nsportour approprid et lo pror.ior o^td ogt 
onduit «"eo ZvL co&poErition d'cnduiaa:^^ Indiquv^c, dt^gns^fo do 
la fagon ^l^ovitc plus haut. La mati^re est cnauitc onduit-^ 
B\xv 3on second oot6 ou cot4 oppo9^5 snna appliquor do ch:\~ 
leur 3urrlc'c:or,taire avant le second v-nduiaat;e. La catibro 
eex encu:Lto zwfroidie on la plon^^canT; dana do I'onu rroido. 
La ma"'-!'--'"'^ orusonte dca andulta contlnus exouipta do piqiLroo' 
d©3 deo:: 'jCJ">53 avoc yndult brlllant ot a^^ublo ear lo 
Eooond O'M'i- 

Vj; ct^ure ^'^jm 'iutro osani; d^.ns Icc^ual on not lo 
chauff'i-'c ^T<'nlp.blo du o^rton h lait; on obtiont un enduit 
du T>ron*ivr -^o'.i^ d-une 'iu<:lit^ ^^coap table* Toutofolfi, loro 
de l«ao-.: -.-^tiv-r. Iri coDposition cV onduian^tj sur la 
second jC^e^ ubtiunt dc^* enduita ciui aont ploino dc 
T>l^areSi do c-^^ur. et outrcf? d^Iauts. Cos d^fauto rondont 
les osr'Torjs boltes inuttlisablos ooromo r^olpionto h 
llq^uide. 

Exon»ple 2 




nance de 0,95 litre 6 partir d'un onrton oyllndrl.iuo . Cotto 
natl&re a una ^palaaeor 4a 0,46 25 mm. La oomposltlon d'on- 
duisatje eat le mfima miSlango de oire et do ocpolym&ro que 



r 
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celul utilled dnno I'exemple 1, On dI^co la m*itl^ro d^ina 
uno ^;tuvo nnlntonuo h une toapcrnturc .v^atantu da 21^ ''C 
p^'r.dant -V5 socgndoa, Aprbs la sortK* dc I'^tuve, la catifere 
P'jyse 00U3 uno ran^;dc d' ol^SQjnta du oiaauTraoU a rayons 
ln±ra-rouj{t)3 diapos^a 10 oil au-do33us do la natiferei ce 
4ul donno uno darde de edjour soua la rang^o d'one deci- 
Bocondo onvlron. On appllquo alora la compoaltlon d'ondui- 
sn^'o an piVBinlor o6t<5 de la natl^ro, 

•.pr%5j 1 'cnduiaa^-o du pronicr sftt^ de la mati6ro, or* 
p-iaavr do nouToau la natiers soua one rangdo d*tJl6- 
::..;ivt3 d*. cnauffOoC h rrjyor.a In^ra-rou^es disposes k 10 om 
'-iv— does'jn du la aooonde auriTaoo nor. onduite do la taatl^rcj 
'"oo Ui*:. dur<?o de a4jour r?ou3 la rarrj.^e o'ano dcml-SGcondo 
^^:'viro:-. -Jn. cn-Iuit ^ilcra Ic ^cccnd :^C't'' oo Ir* nq-Libro a-i on 
:>-;:i^oicVl''* 1*3 r::ntlbro cn 1*3 plong::n.nv iorie do I'oeu froido, 
.::C' zl-'.r sut* lea douy, oOtds uc Ic -latloro oont oontlnus 
piqCLrus. On obtien^ -.m enduit agr<5able et 
sur It aiicond ooto df la oail^ro, 
^ .:iir-s les deux oxcplea 1 2, on a utl2.i34 un 
j^/ol/. j:3ntriruL;o ^ vide du "tyc-.^ "Voraator'- d^oTtx ol- 
^xT-v?^ vr*^-r orJLevor le gas ^ntrain-j uo Iti uoncositicn d'orv- 
'^\\t^i<-^. vide sn^endr-? dans 'onjonblc do dega^ar.e est 
^•'r_'J-:^':L: ?.'>n-:; auffiaant pour aaplrov la nisti^irc d'enduloaijc 
Ic- ':iopoGl*tf et la force cer.-trifuge ortiec/dans lo dls- 
3 5t ourfiacnte pour ^5vGouer la aatlfere dtS^^astSe dans 
Ic- reservoir 28 r^aerv^ h lu niaseo fondue ohaude reprdsor.-te 



LLUi jL=^E^555ii, L'uffroBOTIi a ^t^^^TCTs*? avec aucc^a pour 
ddt-.uzer doa a^lanj^ea d*uno olrc par::ff Iniquc ct d'unc clre 
r.ioro-orlfltallino aYoo le oopolynfcro d^orit oi-desaua, 

Bien que lea enduita qui ont 6t€ ddpoa^a gur les 



doux ofitda do la motlferc, oommo d^orlt dano lye oxtjraplco 1 
et 2, eolt tr^a uniformea et exemptD d> d^fauto^ la mntl^TH* 
tormindii pr^Saente uno oertalne diminution do as oouploeou 
due h uno dlriinutlon do ao tenour cn humldlt<5 par eulto du 
pr^ohaof f OtS© • Afin de oonponaer la diiainution d« la tonuur 
en humidi1;<5, on offootuo duo oasais Quppl^foontairoe n\x 
oouz^a dcsquola I'atmoaphfero contenue dana I'dtuvo m-iintonuo 
h une tGcp^raturo conatante utiliade pour prdohauffor la 
matiferc *^?t huaioifi(5e et le ohnufra^je proalablo oot offvo- 
tu^ h uno tGmp<5raturo inf^rteurc h ocille utilla*So loroqu*- 
une iiuwid* i^ioatlon n'eat paa pr^vuo. Loa oxomploa 3 *«t A 
illU3tre:Vw In a: so en oeuvro du proot5dd do la prdoont*^ 
itivuxiti.oi- druia lotiuol ia naxiero eat aoucloe ft uno ctiao:; • 
phfero h:^w-:i'I«i nondant lo attid© de priohaufrage. 

Exoraplo 3 

JLp? rr^tlbvo utiliadc dann oot waoai oat un oartor. 
pour bo^co h Ifilt d'una contenanoc dct 1,89 11 ro, d*icoup<5 '\ 
partlr d'ari jortor. cylindrli^uo . L*<5paiooour do la natl?.ro 
eat de C^f3 acz environ. On applique* la xatlfero d^on'luln.'j/^o 
en utili '.u: dlai»03itir i'cinduiojj^^o yn rld';au do 
SteinoriV:.-? - ellc conaiote or* un Lolan^^e d*uno oirc ot 
d'un co33C'L;.'*r,'':ro Ifiontiquo h celul utilia*? dana Icn oxoripl^in 
1 et 2. 

C^L la aotl?;ro dona une r?tuve h toap'Sr'ilur'j 

oonetante a courant d'alr forod nnlnv^nuif h uno toc:p*'r/itu-% 

d'oau dana l*^tuYe, On laiase la tcuipuraturo do I'oou 
attoindxo iin 6tat d'6qulllbre iippercnt. La catl^ro rt^oto 
dona I'tftuYB pendant deux ninu'soa. On enduit onaulto Ir-c 
deux o6t^8 de la catlfero aane la rcchau^for aprbo I'appli- 
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cation de I'endult k aon premier o6t4. Aprfee 1« application 
dea ondutta, on reXroidlt la natifere en la plongcant rapl- 
doDont dans de I'eau frolda, puia on la sbohe. Ice onduita 
3ur la tnatlbro aont continue, cxompta de plq^irea et ont 
nspcct brlllant et agr^able. Lorsqu'on pile la natlfere h la 
roia Ic- long dea llgnea de pllaco et eur le oorpa de la 
tQtlfere, elle pr^aentc unw aouplesoe mellleuro ot plus 
i,;ocptable que lea laatlferea qui ont Ct6 prdulablonent 
eh^uff'fos dane do I'alr non hunidifi^. Lo carton a molna 
v.ndaiioe u aa oraauolar at lea flbroa de la aurface do la 
ccti^ire ont molna tendance h eo d^ohlror. 

Exon-.Til^! A 

s-tl^re u-tlUn.'e dana cet oxeraplc eat un carton 
rour boite >i lalt de 0.95 l,d<<coup<< fi partlr d'un carton 

:.i,ndriquc. I,« dpoiasftur -Iw la loitlfero est de 0,4625 nm. La 
•:.'tier.- d'ondulea^fc utilis5a eat le mSmo oSlanjje d'une clre 
:+ 2 aopolyiafero iiue colul utlllaiS dana les excmplca 1, 2 

On oh.auff9 pr^alcbionont Ice oartona dans uno ^tuve 
- -ir/v-n-o ^ uno toinpdraturo oonotp.nte dc 177»C pendani; A5 
On hualdlflc- l-il? I'dttivo on plB<jnnt un bRO 
-•'<,.'i': lana l'<?tuv5 cocice dans l'ox';mplo 5. Aprbs avoir 

1^: prumier -jttt^ dc la matibre, on expoao le -eoond 
;0 h vui ranu<Je do rriuimufXeura h rayona Inf ra-rou^o a 

deux aonondoa ovent d'enduiro 1« aooond o6t4. Apria 
;.'or.auiaeuio du oooond c6t5, on refrcldlt la matibro en lu 
rlor^ o ont dana do I'eau froldo, ydio on la afeohe. Los 



-.r.'lultB aont oontlnua ot nxompta do plq&rea ot lo second 
rfi>\6 >r"<oonte un Rndult a.';r<5able ot brlllant. LoreiU'on 
pllu o..tte oatlfsro ^ la tola lo long doa llgnee de pllflb'o 
ot a travera oon corps, ello prdecnto dgalerocnt uno moll- 



leure soupleeee quo lea matl^roa pr4alabloDent ohauff^o^ 
dons d© l*air r.on hunidlfld. La cati^re a nolna tandonoa h 
ee ora^uoior e * aea flbroe suparxloiolloa ont GOlne tendan- 
oe k BO d^ohiror* 

n-^tt^rc utllifiiio dana oc t Gxcmple eet un carton 
pour boltc lait de 0,95 It d<5ooupi k portlr d'un carton 
oylliidriaue » L'<*pata£seur de la aati^rv? <»3t dc 0,4625 ^» I*'^ 
natifera d- ur.dv!loat^o utillG-io -jouprond lo ciSm m^Ian^x? d'uno 
olro et ^t^'O-* ropolyu^re ^ac o^^lui utllloj dona loo oxonploo 
li 2, 3 4. Avant Ic chru-fab^ prcolablo, cn cndvilt l^G^- 
remont 1 r^'\'*:thzsi lyae u:. hvjTvCotfAnt ^lut cot 1q dli5t^ayltni; 
glycol -^'-i ^1 nh-urr ' 9'5«'C environ pour ijnrnntir lu 
p<5n£5 trnt.--c:i. 0'. oounet cnsuite Iqs boltco & un ota^U» do 
pr^chauJj'p.-jo 'jorune dt'crit aano I'oxotiplc 5» nvais cr»no hviai- 
dl:fioati-^.'n. enduit enauite loa doux o^tdo do la nntibri:* 
aans rcchaal'fer la inati^ro apr^a 1 ' arplioation da I'ondult 
cvu proiin^^.i* ctit^S. Aprbo 1 ' applloation do I'ondult, on 
rofroldit la mati^re cn lu plongoant rapldemont dans do 
I'enn froidL, puis on la s^ohe, Loa cnduito de la mntl^re 
90nt continue, exempts do plqaroa ot pri5ocntant un aopoot 
bi'lllari:, -.eTiiable, Lorsqu'on pile In matl6ro h la foie 
lu loE^ dca llt;nu3 de plia^e ot h travura oon oorpo, olltt 
pr^aen^o \xn^ souplosao oonparablo h oello d^uno natl^ro 
pr^alablenior-t chauff^o dona do I'alr humldtfl^. La natlhro 
a moins' tcndanoe k se oraquelor ot aaa flbroo Buporrioiol- 

1q8 ont aolna tendanoe ^ ae d^ohlrcr, 

Exomplo 6 

Comma on l>a prdcddemraent indlqUi5| le dd^jazagfJ 
poaitlf d« la oompoBition d'endutsa«$e ^et une partiaulorl 



luportant« da I'lnvontloni et ell<i est partloullkremQnt 
Import wite pour ^llnlnor off loaccr.cnt le cnz entrain^ aals 
nor. 31030U8 dc In aoppooltlon lorsquc cellc-ol dolt fitre 
^rrllquc^.r 3OU0 forme ^^'jji^j pclliculc tdh^rente eosentlelle- 
i-wTit oontlnuc our un aubatrat plc;t on utlllannt un procso- 
3UC3 d'er^duiuufc;*. vn ridoau, la distlnatlon do 1' utilisa- 
tion do prooossuo d'onduioGt^e cn rido^-a pour I'onballagc 

/*u ooura d^oasaie oocparatiref cn prepare un ni^laiv. 
^^c oonten-snt d^uno fayon T^rvido:nlnnntc un 'ac5lant;e d'une olre 
r-ir^rcinioue avco un -opoly-^v;. I c^lhyl^nc ot d^ac*5tate de 
vinylc, nveo une fniblc- :iu -tit.' d'ui.-^ riiolnc hydroocrbondo 
-or:;j addittf pour rxieliorvr la ^oupljoae de I'onduit. On 
u'clliao o;:ttc oocpoaitioii uoiia opparoil d' onduia/ii^o en 
r.id-ou <itolnc2iarxn your cppliquor d^^ nilnooo endulto k un 
oarton onduldp /u ooura de doux :3Qai3 dlfftfi-onta on ohauf- 
I'-j la co-r03ition d'onduiaajo iro tonp(5rature3 da 132«> at 
6v 15?'>C rospcoti-zoment avant 1 ' opplloatlon. On fait oirou- 
Icr la fflnaae fondue uhaude dana chrique cao pendant 1 heure 
•v/mt 1 '-application de l*ondult ct pendant I'un ou 1* autre 
OG3 o33ai3 on n*a pna utllisd i'appareil da dtSgazage du 
typo "Ycr^ator" dtSorit plus haut pour exa^ror lea ga?; 
or.trglnia. 

Dana la oaa do la ooapooltion roiae on «lroulation 
c-t qppliqude h 132<>C, la ooDposltion d*enduleago pr^eento 
une viscosity do 720 cjis et la compooition oontenuo dana le 
r-iaervolr d'nllmentntion do la t£tc d'enduleago on rldoau 
cat doumante, do ^andao bullijo se fora^nt dona lo ridoau 
toabant, ot los enduita appliq^u^a prvSaentont do nombrouaea 
bouraooflures ot autre a d^fauta. 
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A 152^C| lea bullea aont fortement rdduitoo dana lo 
x4.ddaa toabcnt, male le ridoau est luoino otablo k cauuo de 
la plue xQibla vieooaltd do la oompoaltlon, ot I'onduit ciot 
ddpoe^ 6ur le eubatrat avoo una molns ^ppendo uniformity, 

A titrc de ooraparflleon^ on applique do nouvoou lo 
raSme tadlani^o aa raCme aubetrat aveo lo dlapoaltlf d'unduloa- 
ge en rldefiu de Stelnemann, malo dflne oe ua» on fnlt olruu- 
Iqj? la rorupOBltion prdalablement k travoro l*appar^il rlo 
diSt^azQto^^ tyoij ■■Yoraator", avont d'oppllquur l^endult, 
taop^ratu::'::* u'Jilie<So oet do 132*C, ridoau ronnil cot 
ceaonticHoi-ari*: ax-ampt do bulloo ot otablo, ct l-onduit 
aypllciuJ ?u -f-rostr^at eet unifomo ct cxciuipt d« d^fouto, 

Ice -i-ro-nplos 7 2i 11 illuotront doa proconouo '^I'fir,- 
^uiarigr? V ,Hc-iS pou?? appliquor Ico --nduitq h divoro cuhr?-. 
trots r^/;>: p ?::-u-*aurf a^je du aubetrat. So roleon do I'^^iir.!- 
nntion .lu jrc-h::u:^^at^, \irui humidifloation du oubetr.-it 
a'oat p:i5: ;ic'jv;?.jaire » Lana toua loa oas, on u*.lllcc I'npi.-*- 
roll dc ''Vorsator" pour (5linlnor eon3iblcr:»*i/3t li 

totalix:; O'. .^-i^.-^ er;traln<5 Jion diaooun 1q oorr.pocition 
d'ondulr^ Vy- "^-'^ ^rmcco Tondue oh-iud^. 

IgycgiPlo 7 

Cr jjicVAlt 'jJi aubotrat otratlfl^ cocaprcnnnt un ollr.- 
quant <} cluir.lriium 3tratlfli5 3'jLr du ptipiur pour poah'-ttu 
avoo uno cowpgaitlon soua fonio d*uno taooa« Tonduo choudo 
coruprenaiit ^jn c:41an^,v d*uno cirti paraffinlquo ot d'^on oopc- 
lyin^ro dMtbyl^no et d^ao^tato dt vln^'lo. La conpoaitlcn 
Iprdeonto imo vleooolt^ do. 52,000 cpn h 121 **C. 

On cheuffc la ciaaao fonduo ohaudu k nno toap<?rfiturf 
dc 18B0C ct on I'apifllque au noyen d'un nppartill d'enduion-* 
go on rlduau do Statnwonnni aprfca d»?(;azngu, k una bando 
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mobile <3u stratlflrf de clinquant d' aluminium qui eat ddpla- 
o6c k travera le ridegu tombant k one vltease do 240 mitrea 
par minuto. On applique la oompooitlon d'endulsage au aub- 
otrat en una quantity do 90 pour i.OOO m^. L^aspeot 
final de I'ondui^ qbv oonslddrd oomo tftont bon et oat 
rolaxlvenent exempt de piq^reB et d^rauta analoguoa, 

SXCDPlo 6 

On dolt ondulro -on paplcr fslt do fibres de polye- 
thylene non tlesdofl nvoc unc aotipoeitlon d'onduleage aoue 
f d = uno aacse fondue ohaudo du typo ddrlvant ds mdlan- 

a'-ji- yiro par^^^ffinlciMG et d'un oopolyD?i-ti d'^thylftnc 
- • e^aofStato do Tinyle, Cci subotrat partloulicr ee^ ^anc 
r.zzi-^T^ tli'jrao-sonnible <:t alnol or. dolt <SYitor cl pooalblo 
-Ir •:liG»xffQr prdalabloniont. 

On appliqur: au i^rubstrnt ddorlt en polydthylfeno nan 
V- sndult oo£npix^n.-nt -jr.e qur.ntlt<S pr^domlnantc d'une 
-Ir-. P^ramniciu^: pr^^sr^r/c-nt un point de fupion do Si^on 
:v;innt;'^e ^xvec un oopolyiiorc d*6thyl6no et d'aodtato de 

»jno taible ^u-mtitcS d*uao rdelno hydrocarbonde 
l-ix Milioror le aouploeao ot Ic brilliant do I'enduit. 

Apr^^o un a6iS&7.Q^o rij^ourour. de la oompoaition avoo 
l*'.-'Par3il "Voroetor", :3rt appllquo la oompooitlon au aub- 
rr" - on poly/<thyl?>n© ^vno un dlopositlf d*onduloo<^'o on 
viC.ry., rjc «2tolnotnann". On d4placo lo oubatnt h travore lo 
vlr:,,ri^J ^oab^nt h une vltonfjii do 120 mhtz^a par minute. 
'\ ''lunrnv i i f\r ^n nun tfaftiaa uhuuilu iihl Uit i43"U ut UilB 
pr^oonto uno viooualtd do 2.600 ountlpotaoo. On nppllqu& 
I'ondult h unu dralBBuur auffloontii pour obtonir 94,57 }Ci; 
do oompooitlon d'oridulaatjo pour 4-000 ic*^ do aubatrat. Loo 
proprl'ft^a do barrni^o ompftohant In tr'inomloolon de l«huml^ 



dlt^ de 3ub3trat eruluit, oonnd dctemlr.*? par l*a93at cul- 
vont la nor^o I/JTI i'.USa--;^ (l!itit\ii<5o 'Jaux do trnnario- 
sloc do la vapour d'oau^, jxpriiidoo or. t^ramou d'cau trsr.cv- 
cle 6. trayora 1^ au^strat oniul^ sur 645 3-2 di? suti^hok) 
pendant 2^*t houros et iuns unc atroerht^ro nyant um' huntdlti.^ 
relative \j 93 et ^ urc tonp-frnturo de JS^O^ sont tr^3 
frilble^. "rnr.Gr.icsloi* du vapour ^ trnvorg lo oubotrr^t 
plat **r. i^o:v^*t:on do cctte unittS do nofjurt; eat do 0,57 ct i\ 
travv-r^ l^-, dubatr^t plid %j11^ iist do 0,85, 

l^Xv^r.plo 9 

C:, an^lalt un carton ondul^ du typu utilise pour 
■rnb-i.'i<x^_i,) v:;-^ ■':ci.":on roui* ^runsrortcr de In volnlllu non^ ;• 

.^--.w - . - . ^ - ..^ — -J.. - — w _* ^ w - v-^ t ^-^fc? ■ *• 

tyoG ^v' v'-^ O- : r '36 ir.rur* UL^crlt. On chmuffo In co'nvnn' Vlr 
d * sndui'Ba ;v' io-* V ui:c xcn;j<5raturo do 2 35*C ( visno^^ll*.^ 
500 unc,'' : ' "r. d^;:'lajc uno GiJrlc d'dbauohca utiliov^uo poi: 
forsitji'' a vol^sillo 9ur Ice tronjportouro \ v-ou:- 

voj_c 1' ■ . Ic .•".■-^^vouu ^oac?nt unc vltOQBo de I5O pa 
rilii'it-j- " -L' ^^v^r do l*ondult appliqu<5 aux libmtohct^ oi! 
oui'^trr. ,:^r*"CGpond i\ 27 '^^o poiir 1,000 m2, Leo ondui t 

3C;xt li : r i^crivoot uniform.;; rt rolntivcmont oxonp-e 
piciaz'^L atSfautB vielbieo, 

Exonanle 10 

'=.1 j-^dui- uno ^ande de ovlluloso rdgdndrdo oonnuu 
et voiidu^i cvjur: le noQ do -'Collophanc " ddplao^o h uno vito 

duloBf^o or, ridoau do atelnomonn aveo uno oompoaition aouo 
form© d*une aaeao fondu© ohaude, oomprontuit 1 

30 % on poldB d*un oopolym6ro d'^thyl-^no ct d*no|L' 
tate de vlnyle oontenont de 20 k 30 ^ en poida environ | 



l^un^tato 4o vinylo ot eyant an indioc; h I'^Stnt font^u do 10 
H ?0 environ, 

''0 en polda *lo v^irMf nlquo (point de fusion 

On npplliuo lf\ cor.pooltlon joua Torino d*une masae 
ronluv; ohauJo nu aubjcra*-. on "ColloplUinc " uno tecipdraturo 
Vj IPA^O (vicooeittS da 1.2G0 ov:;) ^JJ. taox qui pomot 
.i'oppLi-iUCi' 172, «:8 k^8 do la cc:nr.03ltion aur 3.000 ci*^ de 
fr;ba1;rQt. L'ondult oppliqud L la "Co31ophnno" dc octto 
:''i;:»on ftsi; oxenrt do d^fauto ot pnJaonto un nop«ot brlllant. 

On f'lit Mv?ineer i\ trarorj! un ridcau tombont un cai^ 
- L-l;ii;t*hi dc 34 k^s du typa utilitj^< \>c\ix fnbi'lqr.oj* de 

*:', ^c>=loto poor -joutuiilr un i'rcinatjQ blanc> do la oivnc 
' :*,;v:Lov^> d03 ln*;?i*dlcnta pour iiindwlnii, etc. souc la loz^riG 
' ':ianJ.o h uno vitcssc Ig 1A7 l::^trQs par !itnu~;;c. La ooii- 

ri^ic.A i'oivluiaciG^^ utillsce or?-: la riSne que ccll,3 qui a 
' * . u1ilii?^5c daac I'exer.pla E? r:i^<^.cnsno^ Lo tsapJrature dj 
' -crijcol^i^n c'onculsr-.iTo oat ^^^'^C ct la oonposition 

; .r:'tj Buz^ If. aurrr-.cj du i^^V^trat eelon ^OiUi qunntit^S 

v.'-^al- v;: \ H5,5S Ir^; yo\:x 3,CC0 ui ' . On obti^nt dea c-nduits 
:-:y^/;^v'l:-3 sur ::ottG :Lf\:i6re roliitivoaGnt ipsisse sa::a 

^r. eoucct du papier criatol opaque de 13*6 legs qui 
^'to ir.v;rin<< et verni d'un cfttc? pH? le fagonnevJ \ un 
:jndulEGri^ du o8t<^ oppoo^ par Ic proodd^ de la presents 
invention. La compoeition d'enduiaage oonprund un c^lan^so 
d'une cir6 et d'un oopolyrifei^? appllqud aveo unc maohlne 
i'cnduiaage en rideau io Steinecann h une bande du eubatrat 




eo ddplayant h une vitosee do 53O mfetroa pnr minuto. L?i 

oocpoaition pr(53ento une vloooslt*^ de ^i.OOO cpo & 121 **C! <;t 

est appllqu^e- ?i une tenpcSrature do 10 3^*0 3ana prdohnuf 

du substrnt. On applique la composition h uno <^pni8nc;ur 

2 

Equivalent k 43>12 kx;3 der la coaposition pour 3,000 n du 
papier. 

L'enduit obtenu sur lo papier criatol dona oca oon- 
ditiona lisae ct oxecpt do bullo3, dc plqftroa ot de 
bouraoviflurna, lo taux do transnicoion dtj la vapour d'eau, 
ooRimo d^fin-L ci-doosuo, eat de 0,21 dnns Ic qhb du aubotr/it 
plfit et 0,23 dnna lo caa du aubatrnt rll<j, 

ulna dL*a aubatrntn du t^rt^o d<?o?it '^'^na loy c v^^?*— 
ci-di;as::u, on o obtenu d»exoc:llouta onduita tin utill-' 
sant day ..a:3i?e5 ^onduuo chaudeu ot vlaiuouauo du ty|jo 
doorit rl'.u ^*aat ot corjprcnant dca ;r.olan/joo d'unu oir^; 
paraf.tir;.!*!^'^? '^V'c'-i -icrooriatallinfi iiwc dos rjorol^Tn^iroa 
d'^thyl^n-'j e - ' co^f tato "^o */lnylo our 'I'nutron oubatrr*tc 
concie du .iont^'cpl'i .u-!- , du papic-r nu :?ulfltG, on ^j^O'Jtrjnt ''I': 
l*orgilc \ J. 'v-~.uuit pcur ron?!rc le p-^pior opa'4uo, 'li; v^.rton 
b-'iatoi o :Jlvyr3v;c 'i-itru-a :zriti?jr»,o dc aubytrnt, 

iin #j:uncr.^A. ' i -:. -inior^; i5j'> .1 truuvG 4U0 lo proofjii-iUii 'i*- 
ds5sQza^>' j v^:."*:.^ :Iat-3 lu pr*jaonto dor^ndo ot conotitu'ir.r M-t' 
porticulci^i t J roinariuublo do la priaonto Invantlon cot r^-ir- 
tiouli<:roc.on'^ Important et uvanta^oux lora luo la vlsr?03lt.^ 
de la fflati^ro 1' r>niui3a>jo oat d'fiu s^olno 3OO r.'.ntipol g^:a \ 
une tomp<<r«iture nllant juoqu'A l\<3^^\ Av^-c doa ur.dultn -rl a- 
queux do 'j<s type, 11 c-at important dc 30u:r*ettro It cor-ponl- 
tion d'endulaotjo ^ lu technique do rvo ttftoation aoua vll»- 
ddorlto pour 41ininor lo ^nz entraln/5. 

On pout voir d'apr^io la loucriptlon d«5taill<^o et 



ICS oxenploe donn^a ol-deeaus que le proo^d^ tie la pr^sente 
Invention peut 8tro utllls^ le plus avantaeeuusnent pour 
enduire Ice deux oStds d'une fc-ullle d'une natl^rc relatl- 
vxjoent poreuse aveo dlversca compoeltlons sous forme de 
E-isofca fonduea chaudc-o pour forjiL-r un ondult oontinuelle- 
nont ^Jhdrent. Toutefola, cortainc'8 dea Indioationg doxaidee 
plus haut ne 3ont pas n^oeasalreoont liDlt^Ses b. do tollea 
applioations. Par exomplo, dua^u'iol, 11 a 6ti trha dlfri- 
oilQ d'obtenlp doa endulta adh^rant d'imo fa^on aatisfal- 
B-^inte d'uno cocipOQltlon d'une olro ct d'un oopolynbre du 
tt-rvn ^.^crit sur dlvera oubstr^ts nyant un2 ourfaoc relatl- 
vectnt lisee acnaibleaont non poreuae, Cea aubatri^ta 
.:.vr.-:*'t""'>ni par tixcaplo iea divtera ci^tnux, do nonbreuaca 
"ir^^Lhxr>^^ plaaticiuoa {thor;sc-pla8tiiiuc3 ou thorno-durolaaa- 
b-.ci?;; du caoutchouo Jur, doa c.ipiora liosea ct donaes comae 
1- ripi'jr rjriatal, etc. La d&faandorgaaa a trouv^ nalntenant 
'V-'^ ri I'is subetra-tB non porcux sont prcJolablement chiuffda 
'I' ino 'n7on r\T>j>TOVTi.<i'j r.uic yndults yn rldenu tout en lea 
L:-r:r. 1 h I'^tnt chauffd, l^-e i^loncca de olrea et do 
:-:t. j-. 3 alnai applliuca adherent .'i Iq ourra'oo du aub- 
vi -. ur^; vSnaoitiS tr^ja a-u«51iorea. 

.•,"fipr?.s le dv'joriptlon oi-dcaaua do la prdeonte 
i::v;;it.iv;i, on volt viae Ic prooddcj propoad offra oortalno 
av.-r.*,«;,0'J at ■jRrtaln.?8 air..|liorat1.ono par rapport ou proodd^ 
d'ond-jl3a.3o <iui ont 6t6 utUla^e Jooqu'lel, en part.culier 



ac-j-ialLloQent contlnu oxctnpt do .l.?fr.utD h. la ou aux aurfaoea 
•lu la U'ltU-ro flbrouoe du type d<r.(!rit, 1 'ondult ^tont 
rippli-iu.} d'uny f.i.;on oonaibloraont parull&lo h la ourfaoe. 
L'apparoll utlllat^ out du conotruotlon olmplo ot <5oonomlquo 
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et ost cnract^ris^ pnr um longue durJ.; en eervioe eons 
ennuis « 

Coun:e prdo^iCLJicut cxpllciu^f lc3 diff^rontee varia- 
bles dont il faut tonir oocpte pour la d^torcination pr^oi- 
&9 do la toDptfrature h la^uello unc r:atifcro partiouliJiro 
pout ou doit ttT-e pr^alablCDont ohauff^c, ot du vlot;r<5 d'hu- 
ttldifioatlon qui est aouhnitable, rondont uno diSfinition 
prc^ciso de jcq piranv>trc3 impossible dnna In doocription 
gtnirale de 1' invention. 

liaturellondnt, 1« invention n'oat p?iB llciti^o nux 
foruca do r^Saliaatiun d^oritea et representees ot oat suo- 
ceptlblo de rcoovoir divorsos variantos rcntrant dans li? 
cadre et I'esrrit dc I'invontion^ 

A, Proc'd6 pour onfJuire uno aurf.ioo d'uno fouillc ^ 
de oati^rc ov.c unc coapositlon 30uo formo d'ono mn330 fon- 
due chaud^, car-ct6ris(5 par I03 points sulvantSr et5pnr<?nient 
ou en co:abiii3isona : ^ 

1, 11 corisiate ti faire fondro la compoaition 
S0U3 forine d'luao cosse fonduo ohaado, h onievor sonoiblo- 
''V;an Lient la totallti dea ^as cntralnt^s ct dioooua do la nonpc- 
gition foridu^i et h cl^poocr 3>ir Ir^ surfaoc do In feuillo du 
aiati^ro, d'unc fa^on eensiblemcnt parallMo h la tUte sur^ 
fauG ct (ixi contact scnsiblunent continu avuo olle, un 
fcnduit en foriJe d'une mnabranc do In ootnposition fondue 
sous la forfr.c d'une masse fondut; chaudo d^gaK^o, 




2. L'ollTilnation doe ^az cntraln^a non dioaoua 
ost cffeotu^^en dtalant la ooinpoaition aoua fonio d'uno 
maaae fondue ohaude en une minoo couoho affltde €^t on ecu- 
' mettant Binultan<<ment la oinoe eouche aglt^o h une rooti- 

■ 1 
i 

1 

1 



ricntlon 8oue vldo. 

5. On uhaufft' li feulllc- da catifera avant de 
a^po^j'j^r uur la roulllo la uor;position sous forao d'une nas- 

4» La ooc;po8itlon aoua forme d'lina naseo fonduo 
ohQUdo pr4sftnt*j uno vlaooelt^ d'au r.oins 500 ops h imc terw 
p'rntiire fillant Juoqu'h 149«*C# 

5. Lf» feulllc do nati^re eat non poreuso . 

6. Ln foullle da raati^re eat urx- natl^re poreuee 
prco'':ntai:t dec caraetdristirxues de porosltd analot^ues h 
collcc du papiur, 

V, La ooiLposition oouo forL-.B d'uno na33C fondue 
Qo:\rj>cTA un c^lanjo dc PO >i 30 rartics d'unc nlrn fl^rivant 
du rf?trole oholslo prani unc niro pnreifflnlque^ uxie oiro 
::::crO',TistilllnG c-t dos oiL^lant-cs do co11o-g1, et d'uno 
Cn^on corrcspondante de 20 h 70 p^arties d'un copolymhro 
d' 'ti:yl^ro et d'aov5tate de vlnylc pi'c^s.intant uno teneur en 
r/.u<tnte do vinylo -or.ipriao ontrc 10 ct 4O )k en polda et un 
ir.uioo ^ I'^tat fondu de 3 30O jnviron^ 

B, lodit rrocddd oonaisto h fairo fondro la oon- 
pocltlon 9CUB ferae d'une r.aose foniu- chaudo, h d^-ascr 
sor.^Jtlcncnt l^d5te compoGltion fonluo, 2i chauffer la 
:"r'^jillc de i:inti>!re, ot h dupoacr 'i pou prfes iJiiac^dlatonient 
In aurlacc dc oette fouille L-.nti&re un enduit sous 
forL.'. d'uno Ctrabrafie de In oornpoaltion sous forr»e d'uno 
fonduo ohaudo 3on3iblo:nont dJgaisio* 

9, La fcuille do catl^rc oat non porouso. 
10. Pour enduiro los doux surfaoeo d'uno feullle 
de matlSre aveo una oompoaltion sous fomc d'uno mass© fon- 
due chaudo, ledlt procddtf oonaiste i falre fondre la oompo- 



— 
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aition 80U0 formo d^una maase fonduo ohaude, ii d^gaeor oon- 
alblomant la oompoaltion fondue, h d^poger aur uno aurfaoo 
da la feuillo un endult sous fomo d'uno morabrono do la 
oompoaltion fondue oenolblomcnt dd^^azdc, h ohauffor la 
feuille cndulte at k cndulro eneuitu 1« o6t<5 non ondult do 
la feuille de la mfimc fa<jon que le premier 06 td. 

11. On felt pasaer la foulllo ohauff^o h travopo 
un rldoau tosvbant de la oompoaltion ooue fomo d'uno ranoso 
fonduo eonalblemont d^gaz^o* 

12. La oopolyin^ro d'^thylfenx* ot d"na<$tqto de 
irinyle prc'dcnte xrno tenour en aodtato do Ylnylo oomprloo 
entrt* 10 et 20 ^ on poids. 

13. On effcctue 1© ohauffnj;e done une irjtmooph'jru 

humldlf ide . 

14. L'ondult forad our lo second o6td do la 
ftjulllc 06C aoue forao d'uno pellioulo liontlnuoUomont 
fvdhdrento « 

15* I'tt fculllo do natlfero oat un oubotrat nn 

papior, 

B. Apporcil pour oppllqufcr vin ondult d'uno coapoal- 
tion ao'JS Torae d'une aaaso fonduo oh;iudo h unu* foulllo do 
mntieni fibrouaoi par oxomplo du poplor ou iLatl?*ro nnalo- 
guo, caraotdrlai par loa point a sulvants, adpar^cent cu on 

1. n ooaprond un dlepocltif do ohauffa^ pour 
ohftuffor la oonpoaltlon oouo fomc d'une r^ooe fonduo ohiu- 
do, un moycn pour former un rldo«3u fondu totnbant do IndlU: 
cotnpoaltion, un recipient r<Scepteur di9poa<5 ou-doaeoua du 
Qoyen foroant lo rldoau pour reoevolr le ll^^uido toabruit du 
rldoau, uno oondulto rollwo ontr^ lo ttoyon fon.vmt lo 
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rideau et le recipient rtfooptcur d^ li'quldo poul dlstPlbuor 
lo liqulde du r^oipient au moyon foraant le rldeau, un 
noyen do ddgaza^e dane la oondulto pour d^gazcr lo liquide 
avant aoa adelealoa dona lo moyor. fonaant le rldoau ot un 
dlsposltlf tranaporteur a'^tondant vora ot au-dolK du 
rldoau to=>bant fovr,4 par le moyen forsant lo ride^u pour 
d^pl.cer la fcullle do natlfero k travera lo rldoau tombant. 

2. Lo noyon diQaza^ oomprcnd un noyen pour 
'5tRl«r U. liquidc aoua forme d'uno alnoe pellloulG afit^e 
ot un aoy^n pour reotlfler sous vid. la mino« poUloule 
asltde pour on snlover loa gaz entraln^a non dieaoua. 

3. Lo moyen pour Staler lo liquidc aoua fonao 
d-ono mlnoo pellioule aglt^o oor.prond uno cuvotto oontrl- 
ru50 touront rapldoncnt.prdaentemi: um aiorfaoe Infirleuro, 
ct «n moyon pour rdpartir lo Uciuldo aur la aurfaoo Inf^- 
rlcurc do la cuvetto oontrlfugo, 

4. Xo noyon doatind ii rcotlflor aoua vldo la 
.1:1^00 pollloulo a^^lt^o oouprcnd une ohaobre forn^o entou- 
rant la cuvotto oontrlfu^io ot un coyon pour nottro la oha«- 
bro aoua vldo, 

«LL™-: • l^xolUa, la ^6 neptonbro I967 

1 ^ot ojout« ' • • j]^^^ '^^^"^ ' -UM!; .::VAL OIL 
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No. 704 297 [Belgian Coat of Arms] [illegible 

stamp] 

5 

MINISTRY OF ECONOMIC AFFAIRS 
IMPROVEMENT PATENT 



The Ministry of Econoiaic Affairs 

10 Pursuant to the law of 24 May 1854 on patents, 

and especially its Art. 14 and 15; 

Pursuant to the report drawn up on 2 6 September 
1967 at 14 h 50 
15 at the Industrial Property Department; 

DECREE : 

Article 1 : - There is granted to the company 
]cnown as: CONTINENTAL OIL COMPANY, 1000 Soutli Pine 
20 Street, Ponca City, State of O)clahoma (United States of 
Amerj_ ra ) . 

represented by Mr P.Hanssens in Brussels, 

an improvement patent for: Process and 
25 apparatus for coating slieets of solid materials, 

•p a ^ n t d -i ^ f ^ f ^ t - o ^ r-,^ in m ^ u o a ^. ^ > ^ 7r> r t ^ . r r n 
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20 April 1966 and granted on 11 September 1967 under 
No, 90 125. 

The invention has also formed the object of a patent 
application, not yet granted to date, filed in the 
5 United States of America on 13 September 1965, No. 486 
787 . 



Article 2. This patent is granted to it without 
preliminary e:>camination, at its risks and perils, 

10 without guarantee either of the reality, of the no\/elty 
or of the merit of the invention or of the accuracy of 
the description and without prejudice to the rights of 
third parties . 

To the present decree will remain appended one 

15 of the copies of the sped f icat ion of the invention 
(description and possibly drawings ) signed by the 
concerned party and filed in support of its patent 
application . 

Brussels , 31 October 1967 
2 0 BY SPECIAL AUTHORITY 

[ illegible signature] 



No. 0740 
0741 
0742 
CS 

5 US. 486 787 

FIRST IMPORTATION IMPROVEMENT PATENT 

"Process and apparatus for coating sheets of solid 
10 materials" 

Company known as : CONTINENTAL OIL COMPANY 

Main importation patent filed in Belgium on : 10 March 
15 1965 and granted under No. 660 885 



FIRST IMPORTATION IMPROVEMENT PATENT based on the first 
French certificate of addition No. 90.125 filed on 20 
April 1966 and granted on 11 September 1967 on behalf 
20 of the APPLICANT COMPANY . A corresponding application 

September 1965 under No. 486 787. 



25 



The present invention relates to a process and 
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process and an apparatus for improving the dimensional 
unif onnity , appearance and continuity of thin coatings 
of hot materials in the molten state when these 
materials are applied in the liquid form to sheets of 
5 substrate- forming solid material. Mention may be made, 
as examples of these subs trate- forming materials, of 
milk cartons, boxes for frozen foods, various kraft, 
sulfite and crystal papers, paper and metal foil 
laminates, sheets of synthetic resin and plywood. 

10 When they are applied to the coating of certain 

solid materials used as substrate with hot viscous 
liquids, such as a molten wax, molten synthetic resins 
and mixtures of waxes wi th synthetic resins ( generally 
known as hot molten masses), most of the coating 

15 processes currently used are characterized to varying 
extents by a number of disadvantages. Mention may be 
made, among these disadvantages, of a loss or a not 
very economical use of the coating material, a decrease 
in the flexibility of the substrate following the 

20 coating and the unsui tabili ty of the coating technique 

coating which is devoid of crazing, pitting and 
blistering . 

Several of these disadvantages have been 

25 particularly characteristic of the so-called "curtain 
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of the material and is deposited thereon in the form of 
a thin and relatively uniform film. The excess coating 
material which does not deposit on the material is 
collected in a suitable receiving container and is 
5 recycled to the starting point of the descending 
curtain in order to be reused. In many cases, after 
having coated the substrate, it is cooled by immersion 
in cold water or by another appropriate means, in order 
to harden the coating and to confer a glossy appearance 

10 on it, and is subsequently dried. 

In the main patent, the Applicant Company 
disclosed a process and an apparatus which can be used 
to improve the coating formed on a solid substrate on 
applying a hot molten composition to the substrate. The 

15 improvement obtained lies mainly in the decrease in the 
amount of the coating composition necessary to obtain 
the desired defect-free uniform coating and in the 
removal of the defects, such as holes, bubbles or 
blisters, from the coating. The process disclosed in 

20 the main patent is applicable in particular to coatings 
apyliea bj^ the lul Lain uua'ulA-^i)- parTTyr-" --ri erPT^r^T^ "* "* ;^ 



comprises an initial heating of the material of the 
substrate to be coated to a temperature sufficient to 
allow a uniform and smooth layer of the desired coating 
25 composition to be deposited on the material and then 
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The Applicant Company has now surpri singly 
discovered that, in contrast to its previous 
assumption, it is pointless to heat beforehand numerous 
types of solid substrate before applying thereto the 
5 preferred viscous coating compositions, comprising a 
wax and a synthetic resin, in order to obtain 
satisfactory coatings relatively devoid of defects. 
Although a preliminary heating of the substrate is 
still an advantageous and generally desirable stage of 

10 the process in the case of most types of materials 
forming the substrates , the Applicant Company has found 
that, in the case of numerous types of materials, the 
coating obtained is nearly as good wi thout a prior 
heating stage as when the substrate is ini tial ly 

15 prepared by a preliminary heating, as disclosed in the 
main patent . 

In the case of a few heat-sensitive substrate 
materials , very little or no prior heating may be 
accepted. In contrast, according to the experience of 
2 0 the Applicant Company, dense and relatively nonporous 

carton and analogous materials, require a prior heating 
in order to allow a uniform and defect-free coating to 
be deposited thereon. 
25 The fact of being able to dispense with the 
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determined by the Applicant Company, makes it possible 
to achieve an important aim of the invention, that is 
to say an additional decrease in the cost of the 
application of a smooth, uniform and defect-free 
5 coating to various types of substrates. 

In addition, the present invention intends: 

to generally improve the coatings which can 
be applied to various substrate materials when the 
latter pass through a falling curtain of the coating 
10 composition; 

to provide a process and an apparatus for 
applying a smooth and uniform film of a viscous coating 
composition comprising a wax strengthened by a 
thermoplastic resin to one or other side or to both 
15 sides of a sheet of fibrous material; 

to improve the appearance of the coatings 
comprising a wax and a resin on flat fibrous materials 
by improving the dimensional uniformity and continuity 
of these coatings; 
20 - to improve the flexibility of a fibrous 

ihi lii^ ir i i 1 1 1 ' .-1,^^ ^ 

composition comprising a wax or a copolymer of a wax 
and which has been subjected to a drying medium during 
the subseqxient hardening of the coating; 
25 - to improve the rate at which a flat paper can 
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to improve the continuous adhesion of the 
coating compositions to fibrous materials to which they 
are applied . 

The aims sho^/m, and others of the present 
5 invention, are achieved by using a coating process 
which generally consists in removing substantially all 
entrained and undissolved air or other gas from a 
composition in the form of a hot molten mass which has 
to be applied to a solid substrate in the form of a 

10 thin coating and in then applying the composition in 
the form of a hot molten mass in the state 
substantially devoid of gas to one side of the 
material. The coating is applied to the substrate in 
the form of a thin film deposited substantially 

15 parallel to the surface to be coated and substantially 
in continuous contact with it. In the case of the 
majority of the materials, the material is preferably 
heated beforehand before the application of the 
composition in the form of a hot molten mass 

2 0 substantially devoid of gas but, with numerous types of 
fnil'Tll l . I I 1 Ti ^ ''"j ^ ^ ^-u^-^-:^^^ 

virtually any application without such a prior heating. 
For reasons which are not fully understood, if such a 
prior heating is not carried out, it is difficult in 

25 the case of numerous thick papers to apply uniform 
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The preferred preheating treatment of the 
various substrates varies with regard to its usefulness 
and with regard to the degree to which it improves the 
coatings applied to the materials. In the case of some 
5 materials, it is desirable not only to heat the 
material beforehand before the application of a first 
coating but it is also highly desirable to heat the 
material beforehand before the deposition of the second 
coating on the opposite side of the material with 

10 respect to that which exhibits the first coating. With 
materials of this type, the second heating makes it 
possible to obtain a much better adhesion and a more 
uniform thickness of the coating which is applied to 
the second side of the material. In the case of other 

15 types of materials, in particular relatively thick 
materials, a single prior heating before the 
application of the first coating is sufficient if the 
second coating is applied immediately after the 
application of the first coating. 

2 0 The degassing of the coating composition before 

I I iijili iiii l i I I I i li' i i'' irr ^^tj-^^^^^ v^^-:^^ 
important feature of the invention, given that the 
imprisoned gas significantly reduces the thickness of 
the coating at the location of the gas bubbles and 

25 results in the formation of holes in the coating. An 
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many cases, the protective coating has to constitute an 
effective barrier to the transfer of gases. When 
bubbles are found in the coating, they reduce its 
thickness and the properties of a barrier preventing 
5 the passage of vapor of a coating are a direct function 
of the thickness of the coating. Consequently, the 
entrainment of a gas which is reflected by the 
formation of bubbles, of hollows or of holes is harmful 
to the properties of a barrier preventing the passage 

10 of vapor of the coating. The entrainment of gas is a 
significant problem in particular when very viscous 
coating compositions are used, such as mixtures of a 
paraffin and /or microcrystalline wax with compatible 
synthetic resins. Substantially all the undissolved 

15 entrained gas is removed from the coating composition 
by the vacuum centrifugal rectification process 
preferably used in the present invention and described 
hereinbelow. The Applicant Company has found that much 
thinner coatings with fewer defects of very viscous 

2 0 composi tions can be deposited by using this process 
Liidii Lhubb; whluh l-UIi Ll uLLaiiiL-u nhon a igsfif T^f^^-in^'^ 
or no degassing of the composition is carried out 
before applying it to the substrate. Thus, the 
efficient degassing according to the present invention 

25 makes it possible to achieve a significant saving in 
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to be applied at appreciably low temperatures, because 
of the heat-sensitive nature of the substrate, the 
degassing as carried out in the present invention makes 
it possible to use these viscous compositions for 
5 certain coating applications in which it was not 
possible to use them hitherto. 

With numerous types of fibrous materials, a 
preheating of the materials has the disadvantage of 
reducing the flexibility of the material as a result of 

10 dehydration or a significant decrease in its moisture 
content. Even without having recourse to preheating, 
the fact of bringing the material into contact with the 
hot coating composition has a tendency to remove 
moisture from the material. Thus, in general, the 

15 higher the temperature to which the material is heated 
beforehand, the more significant the problem posed by 
the decrease in the moisture and the more pronounced 
the decrease in the flexibility of the material. In any 
case in which the flexibility of the coated material 

20 constitutes a significant characteristic, it is 
g(:Ml!j^(jUtzjnLxV pi bilui ablg^ Lo aijpL-iiJL niLh LhCi 
heating, if it is possible to obtain satisfactory 
coatings without such a preheating. On the other hand, 
when a preheating is highly desirable or necessary, the 

25 present invention envisages humidifying the atmosphere 
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The apparatus with which an embodiment of the 
present invention is implemented comprises a curtain- 
coating device which can be of a conventional type and 
which operates to provide a film or a curtain delivered 
5 downward or falling film or curtain of the coating 
composition; a conveyor or a means for moving the 
material through the falling curtain of the coating 
composition; a pipe for collecting and recycling to the 
curtain-coating device the excess coating composition 

10 which is not deposited on the material to be coated, 
and any extra coating composition or coating 
composition added afterward which can be added to the 
plant; and a means used in combination with the pipe 
for removing the undissolved and entrained gases from 

15 the coating composition during its recycling to the 
curtain-coating device. An important feature of a 
preferred embodiment of the apparatus used for the 
implementation of the invention is the specific type of 
apparatus or of device which is preferably used to 

20 remove or extract the undissolved entrained gases from 
th e compos -L Liuii . ihe Ui^gujjliiy ajjjjai uLuli 

comprises a means for spreading the coating composition 
in the form of a thin film while agitating it and a 
means for applying, to the agitated thin film, a 

25 pressure of less than atmospheric pressure or a vacuum. 
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lt is also desirable to incorporate, in the 
apparatus used for the implementation of the invention, 
a humidifying means for adding a sufficient amount of 
moisture to the material to be coated in order to 
5 prevent excessive dehydration of the material and to 
avoid the fibers being rendered brittle in the case 
where the material is preheated before the application 
of the coating. Another advantageous component which is 
preferably provided in the apparatus is an additional 

10 heating means for reheating or further heating the 
material before the application of the coating 
composition to its second side. The plant also 
comprises the usual and conventional additional 
equipment which is used in combination with existing 

15 curtain-coating machines for maturing the coatings 
applied to the material, such as a water bath, a 
waterfall, cold air or a cold surface, in order to cool 
the coated material, and an appropriate device for 
removing the excess water from these surfaces in the 

20 case where the coated material is brought into contact 
W irn waLbfi lui cuullng paipujLu. CLiliati- r,:>--"f-gn^ i-^ri 
characteristics of the invention will emerge from the 
description which will follow given with regard to the 
appended drawing, in which: 

25 Figure 1 is a flow diagram which shows the path 
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for the flow of the coating composition which is used 
for the implementation of the invention; 

Figure 2 is a rather diagrammatic cross section 
of a degassing apparatus of a preferred type used in 
5 the implementation of the process of the invention . 

At the beginning of the process of the 
invention, the material to be coated can usually be 
optionally subjected to a preheating by an appropriate 
heating device 10. The latter can be an oven at a 

10 constant temperature with a forced air stream which is 
sufficiently large to comprise materials of any size 
which it may be desired to coat, but it is not limited 
to such an oven. Heated rollers or infrared radiation 
heating elements can also be used. The period of time 

15 during which the material is preferably heated and the 
temperature to which it is heated depend on the type or 
on the composition of the material to be coated, on the 
specific coating composition which has to be applied 
thereto and, to a certain extent, on the thickness of 

20 the material. 

are made of fibrous material, such as ''kraf t" , sulfite 
and crystal paper, boards, and the like, the preheating 
technique, when it is used, with the application of the 
25 hot coating composition and the subsequent drying of 
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rendering it rather brittle. Consequently, it is 
desirable only to heat the material beforehand when 
this is necessary in order to obtain a finished coating 
having the desired quality and the desired thinness. It 
5 proved to be the case that generally the flexibility of 
the material is affected in a more harmful way by high 
temperatures than by an increase in the duration of the 
heating period. To avoid these losses in moisture, the 
present invention provides for the provision, jointly 

10 with the heating device 10 provided for initially 
preheating the material, of an appropriate humidifying 
device 12 which, in its simplest form, can consist 
simply of a water container which is placed in an oven. 
During the heating of the material, the moisture or the 

15 water vapor provided by the humidifying device 12 has a 
tendency to compensate for the amount of moisture from 
the material which would otherwise be lost by the 
simultaneous or subsequent heating. 

From the heating device 10, the material is 

20 transported by the conveyor 14, which is represented 
d iayianuiiaLXLdlly in the uia^iiiitj^ uniieir - r^^r 
infrared radiation heating elements 15 to a curtain- 
coating device of a conventional type, such as a 
Steinemann curtain coater, represented by the reference 

25 number 16. The row of the infrared radiation heating 
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complementary heating of certain types of materials in 
the way described below. 

The curtain-coating device 16, as described 
above, provides a descending curtain of the coating 
5 composition which moves in a vertical plane 
substantially perpendicular to the plane in which the 
material to be coated moves. The curtain of coating 
material usually has a greater width in the transverse 
direction than the material which has to pass through 

10 it, so that a portion of the coating composition passes 
wide of the material and falls into a collecting 
container or a receiver (not represented) . In a 
preferred embodiment of the invention, the excess 
coating composition which is collected in the receiving 

15 container flows by gravity into an intermediate tank 
17. The level of the liq\iid of the coating composition 
present in the intermediate tank 17 can be adjusted by 
an appropriate device for regulating the level of the 
liquid, which can comprise a control valve 18. The 

20 control valve 18 is positioned in a pipe 19 which is 
Uir^UU uU LiauspuiL LUC LuaLiiiLj o un't^ ^ fc i 1^ i tt^ ^rn— -^hn 
intermediate tank to a degassing device 20. 

The degassing device 20 can be any appropriate 
type of apparatus for degassing a liquid but it is 

25 preferably a vacuum centrifuge unit such as that sold 
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centrifuge device are well known to experts but it has 
been represented in a fairly diagrammatic fashion in 
Figure 2, in order to make possible a better 
understanding of the way in which the degassing is 
5 preferably carried out in the implementation of the 
present invention. 

The degassing device 20 as represented in 
Figure 2 comprises a figured tank or chamber 21 which 
is connected via a pipe 22 to a vacuum unit 23. The 

10 vacuum unit 23 thus applies a vacuum to the chamber 21 
in order to reduce the pressure therein well below 
atmospheric pressure. The pipe 19 enters the chamber 21 
and comes to an end at the center of this chamber in 
the form of a flared diffusing ring or disk 24 which 

15 distributes the coating composition over a large area 
below the diffusing ring. A controlled rotary shaft 25 
enters the chamber 21 and extends through an 
appropriate bearing situated in the wall of the chamber 
21 and carries, at its end situated inside the chamber, 

20 a centrifuge bowl 26. The latter has a bottom with a 

its peripherally external edges to form a lid and a 
bottom for the bowl which are integral. As the hot 
coating composition is being spread towards the outside 
25 from the diffusing ring 24, it is deposited on the 
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is subjected to the vacuum generated in the tank 21. As 
the composition is being displaced towards the outside 
on the centrifuge bowl 26 by the centrifugal force, it 
accumulates in the angle formed by the folded back part 
5 forming the lid of the centrifuge bowl. The 
accumulation of the coating composition at this angle 
makes it possible to remove it from the degassing 
device 20 under the action of the centrifugal force. 

Thus, by passing a pipe 27 through the wall of 

10 the chamber 21 and into the angle of the external 
periphery of the centrifuge bowl 26, the accumulated 
coating composition is discharged under the influence 
of the centrifugal force into the main tank 28 reserved 
for the hot molten mass. It is simply a heated tank for 

15 the coating composition, which is used to maintain the 
composition at the desired temperature before recycling 
it to the curtain-coating devices. The hot coating 
composition is supplied from the tank 28 to the coating 
devices by means of pumps 29. 

20 Since it is very often desirable to coat the 

SLCUiiu uluL- ul Lhu olivet Lif. hihu^us mrii; Tg"i 71 ^^-^th ^hn 
coating composition, as well as its first side, a 
second curtain-coating device 30 can be provided and it 
can be connected to the first coating device 16 by 

25 means of a conveyor 32. In some cases, it is desirable 
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second row of infrared radiation heating elements 31 is 
inserted between the first curtain-coating device 16 
and the second curtain-coating device 30. An 
appropriate oven can also be used to provide the 
5 necessary additional heating. Given that it is 
obviously necessary to turn over the material on the 
conveyor 32 before it passes under the second row 34 of 
infrared radiation heating elements and before it 
enters the second curtain-coating device 30, an 

10 appropriate means (not represented) is provided for 
turning over the material or for bringing about this 
reversal. Although it is possible to carry it out 
manually, an appropriate mechanical means of any type 
can be used for carrying out the reversal of the 

1 5 material . 

In the second curtain- coat ing device 30, the 
material again passes through a falling film or curtain 
of the coating composition and receives, on its second 
side, a uniform thin layer or coating of a gas-free 

20 coating material. From the second curtain-coating 
d^Vig^ iu, Lilb! iiiandiial, sAiliiuh 1j numi L.uaLcd on jaath 
sides, can pass through a cooling device 36 in order to 
cool the material and in order to fix or harden the 
coating composition. If the cooling device is a water 

25 bath, the material passes through an appropriate drying 
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is not possible to set precise limits with regard to 
the extent to which the materials can be heated 
beforehand and with regard to the amount of moisture 
which is advantageously supplied to the material by the 
5 use of the humidifying device 12, when a preheating is 
used in the process of the invention. A number of 
variables have to be taken into account in determining 
the best preheating temperature to be used in any given 
case and these variables determine whether heating has 

10 or has not to be used in the case of each material. For 
example, the affinity of a specific material for the 
coating composition which has to be used, the geometric 
dimensions of the material to be coated, the viscosity 
and the chemical composition of the coating which can 

15 be used, the porosity and the density of the material 
or substrate used and the final application which is 
envisaged for the coated material constitute variables 
which have to be taken into account in determining 
whether preheating of the material is or is not 

20 necessary and, if preheating is carried out, the 

may be generally established, when preheating is used 
for the purpose of preventing the accumulation of gases 
in the sheet of substrate or on its surface, so as to 
25 prevent the formation of bubbles, holes and blisters in 



or at least to an extent such that, if an additional 
expansion of the entrained gas takes place, this 
expansion does not burst or does not otherwise 
significantly affect the characteristics of uniformity 
of the coating. 

When preheating is used to improve the bonding 
between the substrate and the coating, the degree of 
preheating is such that the warmth of the surface of 
the material to be coated is sufficient to compel the 
coating to remain [illegible] for a longer time and 
thus to promote faster and stronger anchoring of the 
substrate to an extent necessary to satisfy the 
conditions of the final application envisaged for the 
coated material . 

In some cases, it is desirable to heat the 
material beforehand, before depositing the coating 
composition on each of its sides, to a temperature 
which is close to or even exceeds the temperature of 
the hot coating composition to be applied thereto. In 
the case of numerous types of thicker fibrous 
maLyiiaib, Lh»*>^ iliULLilul^ ^uu fj. urif»t a nfe ly "^^ p-^n^n "^nd 
with uniform and smooth coatings without it being 
necessary to heat the coating beforehand between the 
application of a coating to its first side and the 
application of the coating composition to its opposite 
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the first coating can be more easily lost by radiation 
and conduction than in the case of thicker and bulkier 
materials, so that, as a general rule, an additional 
heating during the intermediate period between the 
5 application of the first and second coatings is more 
desirable in the case of thinner materials than in the 
case of bulky or thicker materials. 

In the case of some materials, the use of an 
oven at constant temperature, in conjunction with 

10 heating by infrared rays, gives the best form of 
preheating of the material. In this case, which usually 
relates to thinner or less bulky materials, it seems 
that the heating by means only of an oven does not 
supply the necessary heat to the surface of the 

15 material, so that good adhesion and good continuity in 
the coatings applied to the material are not obtained. 

The application of the present invention in 
providing better coatings on various types of 
substrate-forming materials is illustrated in the 

20 following examples. Although it is possible to use 
uLiUdl LUUipuAl LluUJ lix LliL luiiu uf hsti ir.?1.t-[" -rn^^-p-, 
the coating composition used is a mixture of a paraffin 
wax and/or of a microcrystalline wax with a copolymer 
of ethylene and of vinyl acetate. The copolymer 

25 generally comprises from 10 to 40% by weight of vinyl 
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free radicals, for example tert-butyl hydroperoxide, in 
an appropriate reactor under a pressure of between 
1 050 and 2 100 kg/cm^ and at a temperature of between 
150 and 250°C approximately. The melt index of the 
5 copolymers of ethylene and of vinyl acetate which are 
of use in the mixtures of paraffin waxes used to coat 
certain subs t rate- forming fibrous materials is between 
1 and 500 approximately, preferably between 3 and 300 
approximately. These melt indices are determined by the 

10 ASTM D-123 8-57T test method and are expressed in grams 
of the copolymer which can be pushed through a normal 
orifice in 10 minutes at 190''C by means of a piston 
weighing 2 160 grams. Compositions formed of copolymers 
of ethylene and of vinyl acetate and of wax which can 

15 be used in the implementation of the present invention 
are typically those which comprise from 80 to 30 parts 
of wax and correspondingly from 2 0 to 7 0 parts 
approximately of the copolymer. 

Generally, any composition can be used in the 

20 form of a hot molten mass in the implementation of the 
inv^fltlUll piU'Jiaya ^Iihl, wh^-li u LUiLaiii uuaLiii^ mm^hLrkm 
is used to form a falling curtain, the fluid flow 
characteristics of the composition allow it to be 
pumped through the coating head at a flow rate 

25 sufficient to maintain the curtain. It must be 

t h (..' ci I 1 1 c/ a t... 1. L.) : i C) I. a C) c....' iA t. ' ( • z. i n g ^^ in t_ n e c; s t..^ i. • : <.'(.ua i.. i r i u 



compositions in the form of a hot molten mass which 
exhibits a viscosity of at least 300 cPs at 
temperatures of at least 149^^0 . Certain compositions 
cannot be used for curtain coating processes unless a 
rigorous degassing of the type disclosed by the present 
invention is carried out. 

It is clearly understood that the expression 
"composition in the form of a hot mass" used in the 
present application is defined in the comimonly accepted 
way as comprising a mixture of oil-derived waxes with 
modifying agents which are compatible with the wax, in 
which mixture the percentage by weight of the modifying 
agent present is greater than 10%. Other examples of 
compositions in the form of hot masses are mixtures of 
microcrystalline wax and/or paraffin wax with 
copolymers of ethylene and of ethyl acrylate, with 
copolymers of ethylene and of isobutyl acrylate, with 
polyethylene, with polyi sobuty 1 ene , with ethylcellulose 
and with copolymers of butadiene and of styrene. 

The following examples are given by way of 
illUS tiaLlUJi buL \A;iLhuau liiiijlieL: 1 iiiil La Li un ul Lht.. 
invent ion . 

Example 1 

A material for a milk carton with a capacity of 
1.89 liters v/hich is cut out from a cylinder board and 
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30% by weight of a copolymer of ethylene and of 
vinyl acetate comprising from 30 to 35% by weight of 
vinyl acetate and exhibiting a melt index of between 20 
and 30 approximately, 
5 35% by weight of paraffin wax (melting point 

from 52 to 54''C) , 

30% by weight of microcrystalline wax, 
5% by weight of low molecular weight 
polyethylene , 

10 25 parts per million of an oxidation inhibitor. 

The material or board is placed in an oven 
maintained at a constant temperature of 177°C for two 
minutes before the coating of the first side in a 
Steinemann curtain-coating apparatus. After the 

15 residence time indicated in the oven at constant 
temperature, the material is moved through the curtain- 
coating device on an appropriate conveyor and the first 
side is coated with the indicated coating composition, 
degassed in the way described above. The material is 

20 subsequently coated on its second side or opposite side 
\/;iLiiUuL appij^lny aadlLlunal hLu^ Lii^furu tho g e wTr^T^ 
coating. The material is subsequently cooled by 
immersing it in cold water. The material exhibits 
continuous coatings devoid of holes on both sides with 

2 5 a glossy and pleasing coating on the second side . 
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However, when the coating composition is applied to the 
second side, coatings are obtained which are full of 
holes, of hollows and of other defects. These defects 
render the boards or cartons unusable as liquid 
5 containers . 

Example 2 

Use is made of a board for a milk carton with a 
capacity of 0.95 liter from a cylinder board. This 
material has a thickness of 0.4625 mm. The coating 

10 composition is the same mixture of wax and of copolymer 
as that used in Example 1. The material is placed in an 
oven maintained at a constant temperature of 216°C for 
45 seconds. After exiting from the oven, the material 
passes under a row of infrared radiation heating 

15 elements positioned at 10 cm above the material, which 
gives a residence time under the row of approximately 
half a second. The coating composition is then applied 
to the first side of the material. 

After the coating of the first side of the 

20 material, the material is again passed under a row of 
inf^'ay^d IdUldLluli li^aLiiiy ^l^g-hiftliLJ pujlLiuiiLu 12 uiii 
above the second uncoated surface of the material, with 
a residence time under the row of approximately half a 
second. The second side of the material is then coated 

25 and the material is cooled by immersing it in cold 
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In both Examples 1 and 2, a vacuum centrifuge 
unit of the "Versator" type described above was used to 
remove the entrained gas from the coating composition. 
The vacuum generated in the degassing unit is generally 
5 sufficient to suck the coating material into the device 
and the centrifugal force created in the device is 
sufficient to discharge the degassed material into the 
tank 28 reserved for the hot molten mass represented in 
the drawing. The unit was used with success to degas 

10 mixtures of a paraffin wax and of a microcrystalline 
wax with the copolymer described above. 

Although the coatings which were deposited on 
both sides of the material, as described in Examples 1 
and 2, are very uniform and devoid of defects, the 

15 final material exhibits a certain decrease in its 
flexibility due to a decrease in its moisture content 
as a result of the preheating. In order to compensate 
for the decrease in the moisture content, additional 
tests are carried out during which the atmosphere 

20 present in the oven maintained at a constant 
f^Jlip^iaLui b! Ubuu L\JL piL-hLULliiy LhL. laut isirif^i i r 
humidified and the prior heating is carried out at a 
temperature below that used when humidi f ication is not 
provided. Examples 3 and 4 illustrate the 

25 implementation of the process of the present invention 
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Example 3 

The material used in this test is a board for a 
milk carton with a capacity of 1.89 liters which is cut 
out from a cylinder board. The thickness of the 
5 material is approximately 0.53 mm. The coating material 
is applied by using a Steinemann curtain-coating device 
and it consists of a mixture of a wax and of a 
copolymer identical to that used in Examples 1 and 2 . 

The material is placed in an oven at constant 

10 temperature with a forced air stream maintained at a 
temperature of 160°C. The air in the oven is humidified 
by placing a tub of water in the oven. The temperature 
of the water is allowed to reach a state of apparent 
eqriilibrium. The material remains in the oven for two 

15 minutes. Both sides of the material are subsequently 
coated without reheating it after the application of 
the coating to its first side. After the application of 
the coatings, the material is cooled by rapidly 
immersing it in cold water and then it is dried. The 

20 coatings on the material are continuous and devoid of 
hul»>B aiid hu u 1^ g yluuuj uiiu ^^laftsirtg r.pp m ^ t-^th n r ^^Ihr"" 
the material is folded both along the folding lines and 
over the body of the material, it exhibits a better and 
more acceptable flexibility than the materials which 

25 were heated beforehand in nonhumidif ied air. The board 
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Example 4 

The material used in this example is a board 
for a 0.95 1 milk carton which is cut out from a 
cylinder board. The thickness of the material is 
5 0.4625 mm. The coating material used is the same 
mixture of a wax and of a copolymer as that used in 
Examples 1, 2 and 3. The boards are heated beforehand 
in an oven maintained at a constant temperature of 17 7^C 
for 4 5 seconds. The air in the oven is humidified by 

10 placing a tub of water in the oven, as in Example 3. 
After having coated the first side of the material, the 
second side is exposed to a row of infrared radiation 
reheaters for two seconds before coating the second 
side. After the coating of the second side, the 

15 material is cooled by immersing it in cold water and 
then it is dried. The coatings are continuous and 
devoid of holes and the second side exhibits a pleasing 
and glossy coating. When this material is folded both 
along the folding lines and across its body, it also 

20 exhibits better flexibility than the materials heated 
byLundhaiiU iii iiuiihuiiiidi i led aii . Tliu iiiuLuiial huu looo 
tendency to crack and its surface fibers have less 
tendency to tear . 

Example 5 

25 The material used in this example is a board 
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mixture of a wax and of a copolymer as that used in 
Examples 1, 2, 3 and 4. Before the prior heating, the 
material is lightly coated with a humectant (diethylene 
glycol) which has been heated to approximately in 
5 order to guarantee penetration. The cartons are 
subsequently subjected to a preheating stage as 
described in Example 3 but without humidif ication . Both 
sides of the material are subsequently coated without 
reheating the material after the application of the 

10 coating to the first side. After the application of the 
coating, the material is cooled by rapidly immersing it 
in cold water and then it is dried. The coatings of the 
material are continuous and devoid of holes and exhibit 
a glossy and pleasing appearance. When the material is 

15 folded both along the folding lines and across its 
body, it exhibits a flexibility comparable to that of a 
material heated beforehand in humidified air. The 
material has less tendency to crack and its surface 
fibers have less tendency to tear. 

2 0 Example 6 

Ks ^ns liiLlii^ULcQ ubu u L , Liiu jjuL-lLlid ciasfftggirAj 
of the coating composition is an important feature of 
the invention and it is particularly important in 
efficiently removing the entrained but undissolved gas 

25 from the composition when the latter has to be applied 
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unlike the use of curtain coating processes for the 
packaging of items. 

During comparative trials, a mixture is 
prepared predominantly comprising a mixture of a 
5 paraffin wax with a copolymer of ethylene and of vinyl 
acetate, with a small amount of a hydrocarbonaceous 
resin as additive for improving the flexibility of the 
coating. This composition is used in a Steinemann 
curtain-coating apparatus to apply thin coatings to a 

10 corrugated board. During two different trials, the 
coating composition is heated to temperatures of 132° 
and 152°C respectively, before the application. The hot 
molten mass is circulated in each case for 1 hour 
before the application of the coating and, during one 

15 or other of these trials, use was not made of the 
degassing apparatus of the "Versator" type described 
above for removing the entrained gases. 

In the case of the composition which is 
circulated and applied at 132°C, the coating composition 

20 exhibits a viscosity of 720 cPs and the composition 
pr ^^^Tit ill Lliy ibjbjd LdiiK lui Llie cuiLaiii uuaLiiig hiLud 
is frothy, large bubbles form in the falling curtain 
and the coatings applied exhibit numerous blisters and 
other defects . 

25 At 152"C, the bubbles are greatly reduced in the 
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coating is deposited on the substrate with reduced 
uniformity . 

By way of comparison, the same mixture is again 
applied to the same substrate with the Steinemann 
5 curtain-coating device but, in this case, the 
composition is circulated beforehand through the 
degassing apparatus of the "Versator" type before 
applying the coating. The temperature used is 132"C. The 
curtain formed is essentially devoid of bubbles and 

10 stable, and the coating applied to the substrate is 
uniform and devoid of defects. 

Examples 7 to 11 illustrate coating processes 
used to apply the coatings to various substrates 
without preheating the substrate. Because of the 

15 withdrawal of the preheating, humidi f icat ion of the 
substrate is not necessary. In all cases, the 
"Versator" degassing apparatus is used to remove 
substantially all the undissolved entrained gas from 
the hot molten mass coating composition. 

2 0 Example 7 

H laiidiiaL^u AUbJiLiULc ^^uipiioiny an ulaitiiAiuiu 
foil laminated to paper for a bag is coated with a 
composition in the form of a hot molten mass comprising 
a mixture of a paraffin wax and of a copolymer of 

25 ethylene and of vinyl acetate. The composition exhibits 
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curtain-coating apparatus, after degassing, to a moving 
strip of the aluminum foil laminate which is moved 
through the falling curtain at a rate of 240 meters per 
minute. The coating composition is applied to the 
5 substrate in an amount of 90 kg per 3 000 m^ . The final 
appearance of the coating is regarded as being good and 
is relatively devoid of holes and similar defects. 

Example 8 

A paper made of nonwoven polyethylene fibers 
10 has to be coated with a coating composition in the form 
of a hot molten mass of the type deriving from mixtures 
of a paraffin wax and of a copolymer of ethylene and of 
vinyl acetate. This specific substrate is a heat- 
sensitive material and thus prior heating thereof 
15 should be avoided, if possible. 

A coating compri sing a predominant a mount of a 
paraffin wax, exhibiting a melting point of 58^C, mixed 
with a copolymer of ethylene and of vinyl acetate and a 
small amount of a hydrocarbonaceous resin, for 
20 improving the flexibility and the gloss of the coating, 

polyethylene . 

After rigorous degassing of the composition 

with the "Versator" apparatus, the composition is 

25 applied to the substrate made of polyethylene with a 



I n u i:. e i" p e 1 1 1 i 1 1 lI i 



- 32 - 



mass is 143^C and it exhibits a viscosity of 2 600 
centipoises. The coating is applied at a sufficient 
thickness to obtain 94.57 kg of coating composition per 
3 000 m^ of substrate. The barrier properties preventing 
5 the transmission of the coated substrate moisture, as 
determined by the test according to the TAPPI standard 
F448m-49 (entitled Degree of transmission of water 
vapor) , expressed in grams of water transmitted through 
the coated substrate over an area of 645 cm"^ for 24 

10 hours and in an atmosphere having a relative humidity 
of 95% and at a temperature of are very weak. The 

transmission of vapor through the flat substrate as a 
function of this measurement unit is 0.57 and, through 
the folded substrate, it is 0.85. 

15 Example 9 

A corrugated board of the type used to 
manufacture boxes for transporting frozen poultry is 
coated with a composition formed of a wax and of a 
copolymer of the general type described above. The 

20 coating composition is heated to a temperature of 135°C 
''' ' i'j r ^"'^ rr] "in-"^ ~ TTri T7 v^i -.^i^^ 

form poultry boxes is moved on conveyor belts through 
the falling curtain at a rate of 150 m per minute. The 
thickness of the coating applied to the blanks made of 

25 corrugated board corresponds to 27 kg per 1 000 m^ . The 
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Example 10 

A strip of regenerated cellulose, known and 
sold under the name of '^Cellophane", moved at a rate of 
82.5 m per minute, is coated, using a Steinemann 
5 curtain- coating device , with a compos i t ion in the form 
of a hot molten mass comprising: 

30% by weight of a copolymer of ethylene and of 
vinyl acetate comprising from 20 to 30% by weight 
approximately of vinyl acetate and having a melt index 
10 of 10 to 20 approximately, 

7 0% by weight of paraffin wax (melting point of 
52 to 53°C) . 

The composition is applied in the form of a hot 
molten mass to the "Cellophane" substrate at a 

15 temperature of 124°C (viscosity of 1 280 cPs) at a rate 
which makes possible the application of 172.48 kg of 
the composition over 3 000 m^ of substrate. The coating 
applied to the "Cellophane" in this way is devoid of 
defects and exhibi ts a glossy appearance . 

2 0 Example 11 

used to manufacture [illegible] cups for comprising a 
soft white cheese, [illegible] cream, sandwich 
ingredients, and the like, is progressed through a 
25 falling curtain in the form of a strip at a rate of 147 



- 34 - 



composition is distributed over the surface of the 
substrate according to an amount equivalent to 85.59 kg 
per 3 000 m^ . Suitable coatings are obtained on this 
relatively thick material without using preheating. 
5 Example 12 

Opaque crystal paper weighing 13.6 kg, which 
has been printed and glazed on one side by the 
manufacturer, is subjected to coating on the opposite 
side by the process of the present invention. The 

10 coating composition comprises a mixture of a wax and of 
a copolymer applied with a Steinemann curtain-coating 
machine to a strip of the substrate moving at a rate of 
330 meters per minute. The composition exhibits a 
viscosity of 8 000 cPs at 121'^C and is applied at a 

15 temperature of 163°C without preheating the substrate. 
The composition is applied with a thickness equivalent 
to 43.12 kg of the composition per 3 000 m^ of the 
paper . 

The coating obtained on the crystal paper under 
20 these conditions is smooth and devoid of bubbles, holes 
ftrid j^Iig^ ^ iTff. The ^^j^^^ 4,^^^^^^^^^^^ i^nfn 

vapor, as defined above, is 0,21 in the case of the 
flat substrate and 0.23 in the case of the folded 
substrate . 

25 In addition to substrates of the type described 



and/or microcrystall ine wax with copolymers of ethylene 
and of vinyl acetate, on other substrates, such as 
plywood, sulfite paper , by adding clay to the coating 
in order to render the paper opaque, 6 point bristol 
board and various other substrate materials. In 
general, the Applicant Company has found that the 
degassing process disclosed in the present application 
and constituting a noteworthy feature of the present 
invention is particularly important and advantageous 
when the viscosity of the coating material is at least 
300 centipoises at a temperature ranging up to 149°C. 
With viscous coatings of this type, it is important to 
subject the coating composition to the vacuum 
rectification technique described in order to remove 
the entrained gas. 

It can be seen from the detailed description 
and examples given above that the process of the 
present invention can be most advantageously used for 
coating both sides of a sheet of a relatively porous 
material with various compositions in the form of hot 

coating. However, not all the information given above 
is necessarily restricted to such applications. For 
example, to date, it has been very difficult to 
satisfactorily obtain adherent coatings of a 
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These substrates comprise, for example, various metals, 
numerous plastics (thermoplastics or thermosetting 
plastics) , hard rubber, smooth and dense papers, such 
as crystal paper, and the like. The Applicant Company 
5 has now found that, if nonporous substrates are 
appropriately heated beforehand and then curtain coated 
while maintaining them in the heated state, the 
mixtures of waxes and of copolymers thus applied adhere 
to the surface of the substrate with a greatly improved 

10 tenacity . 

From the above description of the present 
invention, it is seen that the process provided offers 
certain advantages and certain improvements with 
respect to the coating processes which have been used 

15 to date, in particular the processes used to apply a 
substantially continuous adherent coating which is 
devoid of defects to the surface or surfaces of the 
fibrous material of the type described, the coating 
being applied substantially parallel to the surface. 

20 The apparatus used is simple and economic in 
::3nc trurti rn find i r Thrirn"*: t^^ r '^y ^ ^ J ^^^^^a 
life without disadvantages. 

As mentioned above, the different variables 
which have to be taken into account in the precise 

25 determination of the temperature to which a specific 
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preci se definition of these parameters impossible in 
the general description of the invention. 

The invention is naturally not limited to the 
embodiments described and represented and is capable of 
5 taking various alternative forms coming within the 
scope and the spirit of the invention. 

SUMMARY 

A. Process for coating a surface of a sheet of 
material with a composition in the form of a hot molten 
10 mass, characterized by the following points, separately 
or in combinations: 

1. It consists in melting the composition in 
the form of a hot molten mass, in removing 

D substantially all the entrained and undissolved ^ gases 

15 from the molten composition and in depositing, on the 
surface of the sheet of material, substantially 
parallel to said surface and in substantially 
continuous contact with it, a coating in the form of a 
membrane of the molten composition in the form of a 
20 degassed hot molten mass. 

2. ihe i^iiiu'jal ul the uiiuijJuiuLU ciiLiaiiiL-tl 
gases is carried out by spreading the composition in 
the form of a hot molten mass in an agitated thin layer 
and by simultaneously subjecting the agitated thin 

25 layer to a vacuum rectification. 
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4. The composition in the form of a hot molten 
mass exhibits a viscosity of at least 300 cPs at a 
temperature ranging up to 149^C. 

5- The sheet of material is nonporous . 

6 . The sheet of material is a porous material 
exhibiting porosity characteristics similar to those of 
paper . 

7 . The composition in the form of a molten mass 
comprises a mixture of 80 to 30 parts of an oil-derived 
wax, chosen from a paraffin wax, a microcrystalline wax 
and mixtures of these, and correspondingly of 20 to 70 
parts of a copolymer of ethylene and of vinyl acetate 
exhibiting a vinyl acetate content of between 10 and 
40% by weight and a melt index of 3 to 300 
approximately . 

8 - Said process consists in melting the 
composition in the form of a hot molten mass, in 
substantially degassing said molten composition, in 
heating the sheet of material and in depositing, almost 
immediately, on the surface of this sheet of material, 
i n 2: in "^hr - ^^^-^^-^^^ vv^^ ^^^^^^-^^-^^ 

in the form of a substantially degassed hot molten 
mass . 

9- The sheet of material is nonporous. 

10. In order to coat both surfaces of a sheet 
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substantially degassing the molten composition, in 
depositing, on a surface of the sheet, a coating in the 
form of a membrane of the substantially degassed molten 
composition, in heating the coated sheet and in 
5 subsequently coating the uncoated side of the sheet in 
the same way as the first side. 

11. The heated sheet is passed through a 
falling curtain of the composition in the form of a 
substantially degassed molten mass. 
10 12. The copolymer of ethylene and of vinyl 

acetate exhibits a vinyl acetate content of between 10 
and 20% by weight. 

13 . The heating is carried out in a humidified 
atmosphere . 

15 14. The coating formed on the second side of 

the sheet is in the form of a continuously adherent 
film. 

15. The sheet of material is a substrate made 
of paper. 

20 B. Apparatus for applying a coating of a 

^Uiupu jl Liuii ill Lhu furih u£ g hst r.rltr^ -^^r-r- ^ ^v^ppt- 

of fibrous material, for example paper or similar 
material, characterized by the following points, 
separately or in combinations: 
25 1. It comprises a heating device for heating 
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curtain-forming means, for receiving the liquid falling 
from the curtain, a pipe connected between the curtain- 
forming means and the liquid receiving container, in 
order to distribute the liquid from the container to 
the curtain-forming means, a degassing means in the 
pipe for degassing the liquid before its entry into the 
curtain-forming means, and a conveying device extending 
towards and beyond the falling curtain formed by the 
curtain- forming means, in order to move the sheet of 
material through the falling curtain. 

2. The degassing means comprises a means for 
spreading the liquid in the form of an agitated thin 
film and a means for vacuum rectifying the agitated 
thin film in order to remove therefrom the undissolved 
entrained gases . 

3. The means for spreading the liquid in the 
form of an agitated thin film comprises a rapidly 
rotating centrifuge bowl exhibiting a lower surface and 
a means for distributing the liquid over the lower 
surface of the centrifuge bowl. 

agitated thin film comprises a closed chamber 
surrounding the centrifuge bowl and a means for placing 
the chamber under vacuum. 



Approved 



D 
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Brussels, 26 September 1967 
p.p. : Company known as: 
CONTINENTAL OIL COMPANY 

[ illegible signature ] 



5 - ''dissolved" change to "undissolved" 



Company known as: CONTINENTAL OIL COMPANY 




Brussels, 26 September 1967 
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In translating the above text we have noted the following apparent errors/unclear 
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General 
comment 

3/-5 

8/18 
10/11 
13/-7 

15/19 

16/15 

19/-4 et 
seq . 

21/18 

21/19 

21/-8 

23/2 



Comment 



A number of words in this document were illegible 
because of the poor quality of the copy . 



en un 



'un cas 



^un' 



'cas 



"ces" - might be "ses". 

The word between "anneau" and "disque" looks like 
"ou" . 

The word after "matiere" looks like "ou" . 
"ses" - might be "ces". 



'cps ' 



'met ' 



'CPs' 



'omet ' 



'carton 



'autres ' 



^soit^ 



boi te' 



'd' autres' 



" so lent " 



26/6 

:8/i2 

29/2 



"a la distinction de' 
and so translated. 



appears to mean ''unlike' 



First word could also be "ou" but "et" preferred. 
The "F'' could be "P". 
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